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ABSTRACT
Steward’s Southern Great Basin Research Validated 
Through Obsidian Artifact Sources
by
Lynn Haarklau
Dr. Alan Simmons, Examination Committee Chair 
Professor of Anthropology 
University of Nevada, Las Vegas
Energy Dispersive X-Ray Fluorescence (EDXRF) analysis of obsidian artifacts 
collected from ethnohistoric sites in southern Nevada revealed patterns consistent with 
Julian Steward’s documentation of Western Shoshone socioeconomics. Specific obsidian 
sources were predicted to be present in artifact samples collected from six sites in the 
study area. Predictions were based on Steward’s documentation of Lida Vicinity, 
Kawich Mountains, and Beatty/Belted Mountains Shoshone subsistence travels and inter­
district festival relationships. Using Steward’s data, criteria were established for field 
identification of Shoshone winter camps. Data review and field reconnaissance resulted 
in identifying six camps. Samples of obsidian tool manufacturing/maintenance debris 
collected from the sites were submitted for geochemical analysis. Results indicate that 
Shoshone people of the study area mostly procured obsidians during subsistence travels, 
but some were acquired during inter-district subsistence activities and fall festival events.
Ill
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CHAPTER I
ETHNOHISTORIC WESTERN SHOSHONE SOCIOECONOMICS:
A PREDICTIVE MODEL
Beginning about 17 million years ago, the portion of the Great Basin lying between 
latitudes 37 and 38 degrees north experienced a resurgence of rhyolitic volcanism (Fiero 
1986:134,138) that produced vast amounts of obsidian, a volcanic glass (Jack 1976; 
Hughes 1983,1988, 1994,2001). Prehistoric peoples of the region used the obsidian, 
which outcrops throughout the landscape, to manufacture sharp, chipped stone tools.
Each obsidian flow produced during a volcanic event possesses a unique geochemistry 
that can be quantified through analysis methods developed by physical scientists. This 
property allows archaeologists to determine the precise sources of the obsidian artifacts 
remaining at prehistoric sites throughout the Great Basin.
This portion of the Great Basin was the homeland of Western Shoshone, Southern 
Paiute, and Northern Paiute peoples. During the 1930s, anthropologist Julian Steward 
conducted ethnographic reconnaissance among these American Indians, whom he 
referred to collectively as the Basin-Plateau Peoples. He recorded a great deal of data 
derived from the collective memories of these Native Americans to reconstruct their 
lifeways prior to the socioeconomic and sociopolitical changes that occurred as a result of 
Western settlers populating the area (Steward 1997 [1938], 1941).
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
Steward (1997 [1938], 1941) described the Basin-Plateau Peoples as highly mobile 
families relying heavily on the plant resources of the stark and arid region. Population 
density was quite low and families often traveled hundreds of miles each year in 
subsistence pursuits. While their subsistence travels sometimes placed them in contact 
with far-flung families, the autumn pinyon nut harvest was the primary annual event that 
allowed sizeable numbers of families to aggregate. At harvest time, Basin-Plateau 
Peoples held festivals for several days during which they danced, gambled, played 
games, acquired spouses, and exchanged information.
Included in Steward’s (1997 [1938], 1941) documentation of the Basin-Plateau 
Peoples is evidence indicating that they used chipped stone tools for a variety of 
purposes, such as arrow points and knives. Although not specifically stated, it seems 
likely that obsidian was used to manufacture some of these implements due to its 
proliferation throughout the region. If the Basin-Plateau Peoples used obsidian for tools, 
then obsidian artifacts located at sites containing their archaeological remains can be 
linked to specific sources occurring in the areas through which they traveled to acquire 
food, visit with their families and friends, and attend festivals. Thus, obsidian artifacts 
have high potential to be indicators of the socioeconomic patterns of the Basin-Plateau 
Peoples who lived in the obsidian-rich landscape located between latitudes 37 and 38 
degrees north. Steward’s (1997 [1938], 1941) extensive documentation of Basin-Plateau 
socioeconomic patterns provides data that can be used to predict specific sources of the 
obsidians that people acquired to manufacture the artifacts remaining at ethnohistoric 
period archaeological sites, which is the thesis of this study.
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This study relies on the validity of five assumptions. Primary is the assumption that 
Steward’s (1997 [1938], 1941) empirical data concerning Basin-Plateau peoples’ 
subsistence travels and inter-district relationships, acquired firom Great Basin Shoshone 
and Paiute consultants during his 1930s ethnographic research, are accurate. Second, it is 
assumed that ethnohistoric Great Basin peoples o f the study area used obsidian to 
manufacture chipped stone tools. Third is the assumption that people procured the 
obsidian raw material that they used to manufacture tools during their subsistence travels. 
Fourth, it is assumed that in addition to the group activities listed above, trade occurred 
during annual fall festivals. Hinging on the validity of the previous assumption, it is 
assumed that obsidian was among the items exchanged during fall festival events.
The following text describes the ethnohistoric Western Shoshone groups upon which 
the study focuses and the environment in which they lived. Based on these data, 
predictions for specific sources of obsidian artifacts recovered fi"om archaeological sites 
within the study area are formulated. Chapter 2 discusses the reliability of various 
methods of geochemical analysis of obsidians. Archaeological studies undertaken in the 
western United States using obsidian source databases are also discussed. Chapter 3 
establishes criteria for the field identification of ethnohistoric sites in the study region and 
Chapter 4 describes field results based on these criteria. Chapter 5 provides research 
results.
Sociopolitical Organization o f the Western Shoshone o f Southern Nevada
Steward (1997 [1938]) described the ethnohistoric Western Shoshone of southern 
Nevada as mobile people due primarily to their dependence on naturally occurring plant
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
foods that grow in scattered patches throughout the cool and arid Great Basin Desert. 
Winter camps and villages, the most permanent Western Shoshone living places, were 
positioned near reliable water sources and abundant plant resources, most often near 
pinyon pine forests. Due to the aimual variability in pinyon nut yields, winter camps 
were ft-equently relocated.
Steward (1997:236 [1938]) concluded that the primary form of Western Shoshone 
sociopolitical organization was the bilateral family with division of labor by gender, 
stating that “[t]here were no bands". He attributed the lack of complex sociopolitical 
stmcture to Shoshone peoples’ extensive annual travels to meet subsistence needs in the 
marginally productive, low population density Great Basin environment. Steward’s 
(1955, 1970) development of cultural ecology and neoevolutionary thought in 
anthropology was based on this generalized interpretation of Western Shoshone adaptive 
response to a marginal environment.
Anthropologists have heavily debated Steward’s interpretations of and hypothesized 
causes for Western Shoshone sociopolitical organization. Fowler (1982) argued that 
significant variability occurred in sociopolitical organizations of Basin-Plateau peoples. 
White (1944) believed that a culture’s efficiency in harnessing energy through 
technology was the primary determinant for sociopolitical complexity. These debates 
will likely continue but are largely irrelevant to this study, which focuses on Steward’s 
(1997 [1938]) empirical data pertaining to Western Shoshone socioeconomic patterns in 
the southern Great Basin.
While Steward (1997 [1938]) found no form of permanent sociopolitical organization 
beyond the household, he organized his data by delineating groups of Western Shoshone
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
and other Great Basin families into districts. These were based on regions where he felt 
that single-family winter camps and multi-family winter villages, which generally 
consisted of five families or less, were somewhat locally clustered and cooperation 
between families was high. District families shared food procurement areas and were 
related through intermarriage. Socioeconomic interactions between families of different 
districts were variable and not necessarily based on geographical proximity. Trade 
expeditions were rare.
Kinship ties between families of different districts and abundance of foods in 
localized, resource-dense areas were significant factors in establishing inter-district 
relationships. Divorce and accusations o f witchcraft and other offenses could disrupt 
relationships between neighboring families. Aggregation of large groups of Western 
Shoshone families from different districts was infrequent. Families rarely constmcted 
communal sweathouses. Warfare was non-existent. Annual festivals were the only 
social determinant that produced temporary cohesion for larger groups (Steward 
1997:237-238 [1938]).
Western Shoshone festivals were generally held annually in autumn, concurrent with 
pinyon nut harvests and in a few areas where pinyon pine woodlands were sparse, 
subsequent to rabbit drives. Rabbit drives, principally conducted to acquire large 
numbers o f pelts for winter blankets, resulted in the acquisition of enough meat to allow 
sizeable groups to congregate for as long as a month in some areas. Regionally variable 
bumper crops of pinyon nuts, which were gathered in great quantities and stored for later 
consumption, was the primary environmental condition that allowed Western Shoshone
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families of several districts to aggregate for brief periods in October or early November 
(Steward 1997:44-46, 83,90,98,237 [1938]).
Festival activities included feasting, exhibition and group dancing, gambling, 
acquisition of wives, information exchange, and in some districts, mourning ceremonies. 
While Steward (1997:237 [1938]) does not specifically address trade as a significant 
festival element, stating that “the essential motivation of festivals...was noneconomic”, 
his documentation of festival activities implies that exchange was a component of these 
intra- and inter-district gatherings. Festival exhibition dancers were paid for their 
performances, gambling involved material exchange, and acquiring a wife required a 
bride-price, which could include food items, material goods, and strings of Olivella shell 
beads from coastal California (Bennyhoff and Hughes 1987), the regional unit of 
exchange. Specialized stone tools, ceramics, salt, twisted rabbit skin rope, rabbit skin 
blankets, buckskin, roots, pinyon nuts, sinew-backed bows, and moccasins were among 
some of the more desired Great Basin trade items (Steward 1997:44-45 [1938]).
While not directly stated, the apparent lack of trade expeditions and the exchange 
situations provided by festival aggregation and activities form the basis for the 
assumption that most ethnohistoric Great Basin exchange would have occurred at 
festivals (1997[1938]).
Subsistence Travels o f the Western Shoshone o f the Study Area
The study area is located in south-central Nevada on the southwest boundary of 
ethnohistoric Western Shoshone lands and is comprised of roughly two million acres 
forming the U. S. Department of Defense’s north Nellis Air Force Range (NAFR) and the
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
portion of the Belted Range lying on the north Nevada Test Site (NTS), managed by the 
U. S. Department of Energy. The study area comprises the southernmost floristic Great 
Basin (Grayson 1993:21), but includes Great Basin/Mojave Desert transitional flora on 
the southern mesas. Elevations generally lie between 1,500 to 2,500 m above sea level. 
Dramatic topography is typical for the Basin and Range physiographic province in which 
the study area lies with the uplifted, north/south trending Cactus, Kawich, and Belted 
Ranges separated by elongated, basin-shaped, internally draining valleys that include 
Cactus Flat, Gold Flat, Stonewall Flat, and Kawich Valley. Pahute Mesa, with its deeply 
incised arroyos and canyons, forms the south/southwest portion of the study area. 
Stonewall Mountain and the Goldfield Hills are on the western boundary. Figure 1 
shows the locations of these landforms.
ratezuina
Figure 1. Geographic Referents of the Study Area and Vicinity. Note\ Gray-shaded region, center, is 
public land managed by the U. S. Department o f Defense and U. S. Department of Energy in which the 
study area lies. Inset shows the location o f the detailed map in Nevada.
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Lying within the study area are portions of Steward’s (1997[1938]) Lida Vicinity 
Shoshone, Kawich Mountains Shoshone, and Beatty/Belted Mountains Shoshone 
districts. The Lida Vicinity district includes the Goldfield Hills and Stonewall Mountain 
to the east, Montezuma Range to the north, southeastern Silver Peak Range to the west, 
and Sylvania Mountains to the south. The Kawich Mountains district includes the entire 
Kawich Range and the southern Hot Creek Range to the north, although delineation of 
the northern boundary is vague. The Beatty/Belted Mountains district comprises the 
Belted Range to the east, the southern flanks of Pahute Mesa to the north, and the eastern 
edge of the Amargosa Desert to the west and south.
Lida Vicinity District. Steward (1997:69-70 [1938]) did not obtain an accurate 
population count for the Lida Vicinity district, but estimated that population density was 
very low due to scarcity of resources in the comparatively barren region. The largest 
winter village, comprised of five families, was in the foothills of the Palmetto Mountains 
near the town of Lida, Nevada. Permanent water sources and productive pinyon forest 
were most abundant in that area. Families of the Lida Vicinity routinely gathered seeds 
and berries in the arid valleys of the district and in autumn, burned brush to increase the 
productivity of seed plants in gathering lands near winter villages and camps. Individual 
families hunted deer, bighorn sheep, antelope, and small game in the mountains and 
valleys.
The easternmost winter camps and villages of the Lida Vicinity district, 
Tumbasai’uwi (rock/water/fall down) at Stonewall Mountain and Matsum in the 
Goldfield Hills, appear to lie in the western portion of the study area. Seven people lived 
at Palmetto Fred’s camps near the springs on Stonewall Mountain, and Matsum Sam and
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a few other people lived at a three-spring complex, Kamuva (jackrabbit/water), Hugapa 
(cane/water) or Wildhorse Spring, and Wi:pa (knife/water), in the Goldfield Hills 
(Steward 1997:69[1938]). The Matsum area is unique in that it is the only winter village 
located in the Bailey Greasewood (Sarcobatus baz7eyi)/Shadscale {Atriplex confertifolia) 
vegetation alliance rather than at the edge of Pinyon Pine {Pinus monophylla)f\J\2h  
Juniper (Juniperus osteospermd) alliance (Pritchett and Smith 2001:4-6, Appendix A).
Steward’s (1997 [1938]) Figure 7 map indicates that Lida Vicinity Shoshone families 
occupying winter camps in the study area traveled west to the Montezuma Range and 
Silver Peak Range near Lida to gather pinyon nuts. The Pinyon Pine/Utah Juniper 
alliance also dominates at elevations from 1,950 to 2,440 m on Stonewall Mountain, thus 
making it reasonable to assume that Palmetto Fred’s people gathered pinyon nuts in this 
area as well. Seed plants that include muttongrass (jPoa fendleriand) and squirreltail 
{Elymus elymoides), and berries such as desert gooseberry (Ribes velutinum), Utah 
serviceberry (Amelanchier utahensis), fragrant snowberry {Symphoricarpos longiflorus), 
all of which were consumed by the Western Shoshone (Steward 1997:22-30 [1938]), are 
common plant foods on Stonewall Mountain (Pritchett and Smith 2001:4-6, Appendix 
A).
Big sagebrush (Artemisia tridentatd), the fuel of choice for most Western Shoshone 
people (Steward 1941:286), co-occurs in the Pinyon Pine/Utah Juniper community on 
Stonewall Mountain. It is found in even greater abundance at elevations from 1,765 to 
2,225 m where the Big Sagebrush alliance dominates (Pritchett and Smith 2001:4-6, 
Appendix A). The plant and water resources of Stonewall Mountain also support animal 
populations that were hunted and trapped by Lida Vicinity Western Shoshone. These
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
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include desert bighorn sheep {Ovis canadensis), seasonal herds of mule deer (Odocoileus 
hemionus), and small game such as mountain cottontail (Sylvilagus nuttalli) (Dames & 
Moore, Inc. 1997; Nevada Division of Wildlife 2000; Steward 1997:70 [1938]).
The easternmost Lida Vicinity Shoshone families gathered seeds on the bajadas of the 
Cactus Range where the Bailey Greasewood/Shadscale alliance dominates. Joshua tree 
(Yucca brevifolia) and Nevada ephedra (Ephedra nevadensis), plants used by Great Basin 
peoples, are common in the area. The arid, sandy, highly saline east Cactus Flat valley 
floor where the Shadscale/Winterfat (Krascheninnikovia lanata) alliance dominates was 
an additional seed gathering place (Steward 1997:Figure 7 [1938]), likely due to the 
presence of substantial stands of Indian ricegrass (Acnatherum hymenoides) (Pritchett and 
Smith 2001:4-6, Appendix A). Western Shoshone of the area gathered great quantities of 
ricegrass seeds in late spring and stored them for later consumption (Steward 1997:26 
[1938]).
Desert bighorn sheep inhabit most of the easternmost Lida Vicinity district at 
elevations between 1,430 to 2,225 m. These areas are comprised of both the rocky 
mountain slopes on Stonewall Mountain and in the Cactus Range, and in the rugged 
canyons o f Pahute Mesa. Pronghorn (Antilocapra americanus) are attracted to the 
springs in the foothills of the Cactus Range. Black-tailed jackrabbit (Lepus californicus) 
and a variety o f rodents routinely trapped and consumed by Western Shoshone families, 
are common in all foothills, valleys, and mesas of the study area (Nevada Division of 
Wildlife 2000; Steward 1997 [1938]).
Kawich Mountains District. The Kawich Mountains district included 90 to 120 
Western Shoshone individuals belonging to 15 to 20 families residing in the area, a
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
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population density of about one person per 20 square miles. All winter villages, 
comprised of an average of three families, were located near springs at the edge of 
pinyon/juniper woodlands. Families gathered pinyon nuts, seeds, berries, and tubers and 
hunted and trapped throughout the district’s mountains, foothills, and adjoining valleys. 
In years of scarcity, however, the district head person would allocate pinyon nut 
gathering plots to each family. The only other subsistence events that required 
organization beyond the family level were annual, late autumn rabbit drives, led by a 
rabbit drive leader, and infrequent springtime antelope drives that were directed by an 
antelope shaman (Steward 1997:111-112 [1938]).
The south half of the Kawich Mountains district lies in the northeast comer of the 
study area. Steward (1997:111-112 [1938]) indicates that winter camps and villages in 
the study area were located near Breen Creek where the district head person. Chief 
Kawatc, his three wives, their six children, his two sisters, their spouses, and their three 
children lived. Also in the study area are the winter camps near Tiiava 
(serviceberry/water), or Rose Spring, where two Kawich Mountains Shoshone families 
lived. The northeast portion of the study area exhibits greater biodiversity in natural 
resources used by the Western Shoshone than the easternmost Lida Vicinity district.
Unique to the Kawich Range at elevations of about 2,680 m on steep north/northwest 
facing slopes is the Limber Pine (Pinus flexilis) alliance, associated with big sagebrush 
and wax currant (Ribes cereum) (Pritchett and Smith 2001:4-6, Appendix A). These 
resources would have provided fuel and additional food on the occasions when Kawich 
Mountains district families established high elevation (> 2,100 m) winter camps. High
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
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elevation camps were located near bountiful pinyon pine forests where melted snow was 
used as a water source (Steward 1997:111 [1938]).
The Pinyon Pine/Utah Juniper alliance, located at elevations from 1,950 to 2,440 m, 
is similar to that on Stonewall Mountain although significantly more expansive in the 
Kawich Range. The Black Sagebrush (Artemesia nova) alliance dominates on the lower 
slopes at elevations from 1,700 to 2,350 m where soils are thin and/or rocky. Ephedra, 
Indian ricegrass, squirreltail, and big sagebrush co-occur throughout this vegetation zone. 
Most Kawich Range permanent water sources are located in the Big Sagebrush alliance, 
which dominates at elevations from 1,765 to 2,225 m where soils are relatively thick 
(Pritchett and Smith 2001:4-6, Appendix A).
The plant and water resources of the Kawich Range maintain year-round mule deer 
populations that Kawich Mountains district people hunted for food and hides. The Big 
Sagebrush alliance provides habitat for a substantial population (currently greater than 
300 individuals) of pronghorn antelope. These animals roam the foothills of the Kawich 
Range, Cactus Flat, and Kawich Valley (Nevada Division of Wildlife 2000). The 
Shadscale/Winterfat series dominates on Cactus Flat and Kawich Valley with co­
occurring seed plants (Pritchett and Smith 2001:4-6, Appendix A) that were consumed by 
Shoshone people.
The Kawich Mountains district Shoshone were unique among the study area’s groups 
in that they occasionally conducted antelope drives. The drives were led by an antelope 
shaman and held on east Cactus Flat, an area that currently supports the largest pronghorn 
populations on the north NAFR. This area was also the site of communal rabbit drives. 
Nearby Breen Creek, the area where people of several districts often aggregated for
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autumn festivals, provides a unique big sagebrush and wetlands environment that 
seasonally supports a population of sage grouse (Centrocercus urophasianus). These 
large game birds were snared in nets and consumed by Western Shoshone people 
(Stevenson 2000; Steward 1997:22,111-112 [1938], 1941:273).
Beatty/Belted Mountains District. The Beatty/Belted Mountains district was 
comprised of two population centers. The Ogwe'pi (creek) Shoshone inhabited areas 
near permanent water sources surrounding Beatty, Nevada, and the Eso (little hill) 
Shoshone inhabited the Belted Range. Twenty-nine Ogwe'pi people lived at four winter 
villages to the north, east, and south of Beatty, and about 42 Éso Shoshone scattered their 
winter camps near several springs in the lower elevations of the southern Belted Range. 
Population density for the entire Beatty/Belted Mountains district was about one person 
per 35 square miles (Steward 1997:48,93-94 [1938]).
The Ogwe'pi depended heavily on plant foods in comparison to other Shoshone 
families because few large animals lived near their camps and villages. Steward 
(1997:95-97 [1938]) documents that one of his Ogwe'pi consultants traveled more than 
1,300 square miles a year in subsistence pursuits. These travels included 50-mile round 
trips in late spring to either south Pahute Mesa or to Calico Hills in the Amargosa Desert 
for Indian ricegrass, 50-mile round trips in May or June to the Grapevine Mountains on 
the Nevada/California border to hunt mountain sheep (dried meat was carried back), and 
80-mile round trips to the Belted Range in July to harvest wheat and rye grass seeds.
In September or early October, Ogwe 'pi people made a second 80-mile round trip to 
the Belted Range for pinyon nut gathering and the district’s autumn rabbit drive. In years 
of poor pinyon nut production in the Belted Range, families might travel as far as the
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Kawich Range or to the Lida Vicinity for pinyon nuts, a round trip of about 100 miles. 
Within five to 10 miles o f their winter villages, people gathered Joshua tree buds and 
greens in the spring and summer before and after seed gathering in the Belted Range. 
Typically, women gathered seeds while men hunted, snared, and trapped rabbits, lizards, 
and small rodents (Steward 1997:95-97 [1938]).
In his discussion of the Beatty/Belted Mountains district. Steward (1997:93-99 
[1938]) focused on the subsistence activities of the Ogwe'pi, providing comparatively 
little data pertaining to the Éso people o f the Belted Range whose territory lies in the 
study area. It appears that the Éso people participated in a subsistence cycle more like 
that o f the Kawich Mountains Shoshone than the Ogwe'pi, likely because the Belted 
Range environment is very similar to that of the Kawich Range. Mule deer inhabit the 
Belted Range year-round (Nevada Division of Wildlife 2000), thus providing Éso people 
a local source of large game. All plant species of the Pinyon Pine/Utah Juniper, Big 
Sagebrush, and Black Sagebrush alliances of the Belted Range occur at similar elevations 
and under similar soil conditions as in the Kawich Range. Gambel oak {Quercus 
gambelii), however, occurs in the Pinyon Pine/Utah Juniper alliance of the Belted Range 
in sheltered areas at about 2,100 m (Pritchett and Smith 2001:4-6, Appendix A).
In the highest Belted Range elevations from 2,250 m to 2,560 m, the White Fir (Abies 
concolor) alliance occurs in association with mountain maple (Acer glabrum), wax 
currant, and muttongrass (Pritchett and Smith 2001:4-6, Appendix A). While not stated 
that Éso families consumed Gambel oak acorns or occasionally chose high elevation 
locations for winter pinyon camps. Steward (1997:28,111[1938]) documents that other
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Great Basin peoples exploited these resources and used these areas. Thus, it is reasonable 
to assume that the Èso people also used the exceptional resources o f the Belted Range.
The winter camps of the Èso people were all situated in the southern Belted Range, 
the portion of the study area located on the northern NTS. The Èso headperson, 
Wandc^wana, lived with his wife, four or five children, and wife’s sister at Tiinava, 
Whiterock Springs. Wandc^wana hosted festivals and directed Èso district autumn rabbit 
drives on the flats south of his camp. Wuijiakuda was a camp in an area of rock shelters 
near Ammonia Tanks where a family of eight lived. One of the Wuyiakuda area children, 
Panamint Joe, later moved to the Beatty area and was the district headperson during the 
1905-1910 regional mining boom. One-eye Captain Jack and his wife lived at Kuikuin: ',  
Captain Jack Spring, and Kapitasugupiitsi, his wife, their three children, and his brother 
lived at Tupipa (rock/water), Tippipah Spring on Shoshone Mountain. Other camps of 
the Èso district included Miitsi (thistle), inhabited by a family of three, Sivahwa, 
inhabited by a family of four, and Wi:va (a plant), the winter home of an old woman, an 
old man, and one or two children (Steward 1997:95, 97[1938]).
Summary. Less than 100 Western Shoshone individuals occupied the 2,000,000 acres 
comprising the study area. Most of their winter residences were located at the lower 
margins of pinyon/juniper woodlands where perennial water sources, animals, pinyon 
nuts, and other plant foods were most plentiful.
Individual families traveled hundreds of miles each year to acquire sufficient food 
resources to meet their subsistence needs. Communal subsistence activities were few, 
limited to annual rabbit drives and rare antelope drives. The authority of district
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headpersons was limited to allocating pinyon nut gathering plots in years of scarcity and 
hosting the annual inter-district pinyon nut festivals.
Fall Festival Inter-district Relationships o f the Western Shoshone o f the Study Area
While families of the Lida Vicinity, Kawich Mountains, and Beatty/Belted Mountains 
districts occasionally interacted in some subsistence activities, such as rabbit and antelope 
drives, they most often joined different Basin-Plateau districts for annual fall festivals. 
Interacting districts of the region generally alternated as festival hosts with the festival 
location dependent on where resources were sufficiently abundant to support large 
crowds for five to 10 days. Lida Vicinity people generally joined with Basin-Plateau 
peoples to the west, and Kawich Mountains people joined with Shoshone families to the 
north. Beatty/Belted Mountains families apparently had more erratic inter-district fall 
festival relationships, most often joining with Shoshone families to the west, but 
occasionally, they joined with Kawich Mountains families to the north (Steward 1997:70, 
74-75,97-98, 112-113 [1938]).
Lida Vicinity District. Lida Vicinity Shoshone are the only people of the study area 
who did not host fall festivals in their district. This might be due to the lack of sufficient 
pinyon woodlands in their district, which mostly comprises relatively non-productive 
Bailey Greasewood/Shadscale alliance vegetation. Families most often joined Fish Lake 
Valley Northern Paiute and Deep Springs Valley Northern Paiute families to the west for 
these annual events (Steward 1997:70 [1938]).
The Fish Lake Valley district lies on the California/Nevada border and includes all of 
Fish Lake Valley, the eastern flanks of the White Mountains to the west, the western
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flanks of the Silver Peak Range to the north and east, and the Sylvania Mountains to the 
south. The Deep Springs Valley district in east-central California comprises all of Deep 
Springs Valley, the White Mountains to the northwest, and the Inyo Mountains to the 
southeast. Valleys and flats in each of the districts were generally used for seed gathering 
and rabbit drives, while higher elevations were used for berry and pinyon nut gathering, 
encampments, and villages (Steward 1997:50-70 [1938]).
Annual festivals attended by Shoshone families of the Lida Vicinity district were held 
in either the Fish Lake Valley or Deep Springs Valley Northern Paiute districts. People 
from each of these districts aggregated for about six days in the autumn following the 
pinyon nut harvest and prior to returning to winter residences. Activities included rabbit 
drives during the day and gambling, feasting, and dancing during the night (Steward 
1997:60, 65-66, 70 [1938]).
In the latest ethnohistoric times, Lida Vicinity/Fish Lake Valley/Deep Springs Valley 
festivals were held in the Fish Lake Valley district at Tiinava, or Pigeon Springs, in the 
Sylvania Mountains when pinyon nuts were plentiful in the area. In years of poor 
harvest, festivals were held at Oasis, California, where rabbit drives provided excess food 
for large groups. Prior to the late 1800s, population density was higher in the Deep 
Springs Valley district and a reciprocal fall festival-host relationship existed between the 
Deep Springs Valley and Fish Lake Valley people. Places designated for annual festivals 
alternated between Wyman Canyon and Deep Springs Lake in Deep Springs Valley, and 
Tiinava and Oasis in the Fish Lake Valley district. Occasionally, some Owens Valley 
Paiute families attended the Deep Springs Valley district festivals (Steward 1997:60, 65- 
66, 70 [1938]).
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Kawich Mountains District. Kawich Mountains district festival participation with 
other districts appears to have been minimal in comparison to others discussed by 
Steward (1997:109-113, Figure 8 [1938]). The Big Smoky Valley/Monitor Valley 
district, comprised of Monitor Valley, Monitor Range, Toquima Range, Big Smoky 
Valley, and the southeastern flanks of the Toiyabe Range, is the only district documented 
as regularly participating in annual festivals with Kawich Mountains district families. 
Beatty/Belted Mountains district families to the south, however, sometimes attended 
festivals held in the Kawich Range. Interestingly, Kawich Mountains district families did 
not reciprocate by attending Beatty/Belted Mountains district festivals. They sometimes 
participated, however, in Èso (Belted Range) rabbit drives.
In both the Kawich Mountains and Big Smoky Valley/Monitor Valley districts, 
valleys were used for seed gathering, antelope drives, and rabbit drives. Single-family 
camps and villages were situated in pinyon groves on mountain ranges. Winter camps 
were frequently relocated due to the annual variability in pinyon pine production. 
Families always placed their winter camps in areas near abundant pinyon nuts and in 
higher elevations lacking perennial springs, snowmelt was used as a water source. Five- 
day festivals were held in autumn during the pinyon harvest, with festival locations 
alternating based on where the nuts were most abundant (Steward 1997 [1938]:109-113).
Locations in the Kawich Mountains district where festivals were most frequently held 
include Kawatc’s camps near Breen Creek, located within the study area, Hugwapagwa 
(cane/mouth of canyon), or Horse Canyon, in the northern Kawich Range, and Kunugiba 
(elderberry/water), or Tybo Creek, in the Hot Creek Range. Big Smoky Valley/Monitor 
Valley district festivals were held at Belmont, Nevada, or Manhattan, Nevada, both in the
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foothills of the Toquima Range, Fish Spring in the foothills of the Monitor Range, or 
Millet’s Ranch in Big Smoky Valley. Following the autumn festival, families of each 
district returned to valleys near their winter camps and assembled for communal rabbit 
drives. Kawich Mountains families drove rabbits for up to one month on Cactus Flat, but 
sometimes joined Beatty/Belted Mountains district families for the autumn rabbit drive at 
Whiterock Spring in the southern Belted Range. Big Smoky Valley/Monitor Valley 
district families conducted 10-day rabbit drives near Fish Spring and in northern Monitor 
Valley (Steward 1997:109-113, Figure 8 [1938]).
Beatty/Belted Mountains District. The Beatty/Belted Mountains and Eastern 
California districts’ relationships appear to be the most extensive and shifting of any of 
the districts discussed thus far. Steward (1997:72-73, 95-96 [1938]) attributed this to the 
distribution of plant foods throughout the region. In addition, Ogwe 'pi (Beatty area) 
families tended to associate more frequently with Eastern California district families to 
the west, while Èso families associated more often with Kawich Mountains district 
families to the north. Steward (1997:93 [1938]) felt it more appropriate, however, to 
group the two areas into a single, loosely affiliated district because intermarriage and 
cooperation were high in comparison to relationships with families in surrounding 
districts.
The Eastern California district posed similar classification problems. Steward 
(1997:70-93 [1938]) divided the district, which includes the north halves of Death Valley 
and Panamint Valley, Saline Valley, south Eureka Valley, Owens Lake south shore, and 
the Coso Range, into sub-divisions for discussion, but classified the widely spaced 
clusters of families a single district. Although topographic areas in the district can be
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clearly defined, which appears to be the basis for Steward’s Death Valley, Saline Valley, 
Panamint Valley, and Koso Mountains sub-divisions, Eastern California district 
intervilliage alliances constantly shifted and were not necessarily based on proximity. 
Steward (1997:75 [1938]) attributed the shifting family alliances to annual changes in the 
limited occurrences of abundant pinyon nut crops. It is o f interest to note, though, that 
peoples bordering the Eastern California district were the most ethnically diverse of the 
entire Shoshone region and intermarriage between the Eastern California Shoshone and 
those ethnic groups was common.
The annual festival in the Beatty/Belted Mountains district alternated between the 
Ogwe'pi camps at Beatty Wash and an area near Ammonia Tanks in the Belted Range 
called Wuyiakuda, where the district headperson Wandc^wana hosted festivals. In 
Beatty, the festival was concurrent with the annual autunm rabbit drive. In the Éso area, 
festivals were held during pinyon nut harvest, prior to the October rabbit drive. The five- 
day festival included exhibition dancing, headperson talks, and communal round dancing. 
In the Eastern California district, festivals were held wherever pinyon nuts and rabbits 
were sufficiently abundant to support large groups, who assembled for several days from 
considerable distances. Eastern California district festivals were held at one of six places, 
including Surveyor’s Well in Death Valley, Willow Spring in the Grapevine Mountains, 
two locations in the mountains surrounding Saline Valley, Coso Hot Springs, and at 
Olancha, California, near Owens Lake. In addition to dancing, talking, and gambling, 
annual mourning ceremonies were held at Eastern Califomia district festivals (Steward 
1997:75, 98, Figure 7 [1938]).
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Summary. Although the Lida Vicinity, Kawich Mountains, and Beatty/Belted 
Mountains districts were adjacent, inter-district fall festival relationships were mostly 
between other Basin-Plateau districts. Lida Vicinity Shoshone primarily interacted with 
Fish Springs Valley and Deep Springs Valley Northern Paiute. Kawich Mountains 
families reciprocated as fall festival hosts with Big Smoky Valley/Monitor Valley 
Shoshone families. Fall festival relationships of the Beatty/Belted Mountains Shoshone 
were somewhat complex. The Ogwe’p i of the Beatty area tended to participate in Eastern 
California district festivals when the annual fall festival was not held in the Beatty/Belted 
Mountains district. When not hosting a festival at Wuyiakuda or attending a festival at 
Beatty, Éso families participated in Kawich Mountains festivals.
Expectations fo r  Sources o f  Obsidian Artifact in the Study Area
Assuming that Steward (1997 [1938]) was accurate in his documentation of the Lida 
Vicinity, Kawich Mountains, and Beatty/Belted Mountains Shoshone socioeconomic 
patterns, the families of the study area were linked to families as far as east-central 
California and central Nevada. Millions of years of rhyolitic volcanism throughout this 
broad region produced numerous obsidian flows. If people of each of the seven 
interacting Shoshone districts acquired obsidian that was locally available during their 
subsistence travels and traded these obsidians during fall festivals, then obsidian artifacts 
located at sites within the study area could potentially originate from at least 17 different 
sources.
At least 10 obsidian sources are located within the study area Western Shoshone 
districts. These are Silver Peak, Montezuma Range, Stonewall Flat, Obsidian Butte, 
Airfield Canyon, Split Ridge, Silent Canyon/Dead Horse Flat, Shoshone Mountain, and
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Tubb Spring. In addition to these documented sources (Hughes 2001) are two additional 
sources that are collectively referred to in this study as Study Area Unknowns. A few 
nodules possessing geochemistries slightly varying from known sources have been 
located in secondary deposits within the study area. Obsidian artifacts sourced during 
previous archaeological research in the study area have also possessed similar 
geochemistries (Dames & Moore, Inc. 1998; Haarklau 2001; Kolvet et al. 2000). Few 
samples have been analyzed, however, and no primary deposits of these geochemical 
types have yet been located. Thus, it is not possible to geochemically separate the 
sources accurately or map the source locations. It can only be predicted that the sources 
will appear in study area artifact samples based on the previous research. The Study Area 
Unknowns are discussed in more detail in Chapter 2.
An additional seven obsidian sources have been identified in the Basin-Plateau 
districts interacting in fall festivals attended by the Western Shoshone families of the 
study area. These include the Box Spring, White Rock Canyon, Crow Springs, Queen, 
Fish Springs, Sugarloaf Mountain (Coso Range), and Saline Range (Queen Impostor) 
sources (Hughes 1983, 1988, 2001). Based on Steward’s (1997 [1938]) documentation 
of the subsistence travels and inter-district festival relationships of the Basin-Plateau 
Peoples of the region, specific sources of obsidian artifacts found at ethnohistoric period 
archaeological sites within the study area can be predicted. Figure 2 shows the locations 
of these obsidian sources.
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Obsidian Artifact Source: 1. Box Spring; 2. White Rock Canyon; 3. Crow Springs;
4. Montezuma Range; 5. Silver Peak; 6. Queen; 7. Fish Springs; 8. Sugarloaf Mountain (Coso 
Range; 9. Queen Impostor; 10. Stonewall Flat; 11. Airfield Canyon; 12. Obsidian Butte; 13. Split 
Ridge; 14. Silent Canyon/Dead Horse Flat; 15. Shoshone Mountain; 16.Tubb Spring
Figure 2. Map of General Locations of Steward’s (1997 (1938]) Districts and Regional 
Obsidian Artifact Sources. Note: “F” indicates festival locations.
Lida Vicinity District Predicted Obsidian Artifact Sources. Subsistence travels of 
Lida Vicinity families of the study area would have placed them in the vicinity of at least 
six obsidian artifact sources. Families gathered seeds in May and June on Cactus Flat, 
Stonewall Flat, and near the Montezuma Range. In autumn, pinyon nuts were harvested 
in the Montezuma Range, Silver Peak Range, and possibly, on Stonewall Mountain. 
These subsistence activities would have placed Lida Vicinity families of the study area in 
the vicinity of the Montezuma Range, Silver Peak, Stonewall Flat, Obsidian Butte, and
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Airfield Canyon obsidian sources. In addition, it is projected that the Study Area 
Unknowns sources would have been available to Lida Vicinity Shoshone families.
The Queen obsidian source in Truman Meadows on the Nevada/California border 
would have been available to Fish Lake Valley Northern Paiute families. Deep Springs 
Valley Northern Paiute would have been near the Fish Springs source when harvesting 
pinyon nuts in the White Mountains (Steward 1997:Figure 7 [1938]). If obsidian trade 
occurred during fall festivals in the Lida Vicinity district, then the Queen and Fish 
Springs obsidians would have been available to Lida Vicinity Shoshone families of the 
study area.
Kawich Mountains District Predicted Obsidian Artifact Sources. Obsidian sources in 
the Kawich Mountains district are sparse in comparison to the other districts of the study 
area. Seed gathering on Gold Flat would have placed Kawich Mountains district families 
near the Obsidian Butte and Airfield Canyon obsidian sources. Occasional travel to the 
southwest Belted Range to participate in rabbit drives would have provided Kawich 
Mountains families opportunities to procure obsidian fi-om the Split Ridge and Silent 
Canyon/Dead Horse Flat sources. It is also projected that the Study Area Unknowns 
sources would have been available to Shoshone families of the district.
Three obsidian sources occur in the Big Smoky Valley/Monitor Valley Shoshone 
district. These are White Rock Canyon, Crow Springs, and Box Spring sources. In 
addition to the Split Ridge and Silent Canyon/Dead Horse Flat sources, the Shoshone 
Mountain and Tubb Spring sources are located in the Beatty/Belted Mountains district. If 
obsidian trade occurred during fall festivals in the Kawich Mountains district, then the
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White Rock Canyon, Crow Springs, Box Spring, Shoshone Mountain, and Tubb Spring 
sources would have been available to Kawich Mountains families o f the study area.
Beatty/Belted Mountains District Predicted Obsidian Artifact Sources. Seven 
obsidian sources would have been available to Beatty/Belted Mountains families during 
subsistence activities in their district. Pinyon nut harvesting in the Belted Range would 
have placed them near the Split Ridge, Silent Canyon/Dead Horse Flat, Shoshone 
Mountain, and Tubb Spring sources. Seed gathering on Pahute Mesa would have placed 
Beatty/Belted Mountains families near the Obsidian Butte and Airfield Canyon sources. 
It is also projected that the Study Area Unknowns sources would have been available to 
Shoshone families of the district.
Two obsidian sources lie in the Eastem California district. The Saline Range 
(Queen Impostor) source is located between Death Valley and Saline Valley. The Coso 
Range (Sugarloaf Mountain) source is situated at the southernmost Eastem Califomia 
district. I f  obsidian trade occurred during fall festivals in the Beatty/Belted Mountains 
district, then the Saline Range (Queen Impostor) and Coso Range (Sugarloaf Mountain) 
sources would have been available to Beatty/Belted Mountains families of the study area.
Summary
Several million years of rhyolitic volcanism in the southern floristic Great Basin 
produced numerous obsidian flows in the region. Each obsidian flow produced during a 
volcanic event possesses a unique and quantifiable geochemistry. Thus, obsidian 
artifacts manufactured by prehistoric peoples can be traced to specific sources of origin.
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Steward (1997 [1938]) documented detailed information regarding the sociopolitical 
organization and socioeconomics o f the Native American people who resided in this 
region during the ethnohistoric period. He identified the Lida Vicinity, Kawich 
Mountains, and Beatty/Belted Mountains Shoshone as the groups residing in the study 
area. Assuming that Steward’s data are accurate, ethnohistoric people used obsidian to 
make tools, they procured obsidian during subsistence travels, and they traded obsidian 
during fall festivals, specific sources of obsidian artifacts located at ethnohistoric sites in 
the study area are predicted.
Obsidian artifacts located at ethnohistoric sites in the Lida Vicinity district are 
predicted to originate from the Montezuma Range, Silver Peak, Stonewall Flat, Obsidian 
Butte, Airfield Canyon, and Study Area Unknowns sources due to subsistence travels. 
Obsidian acquired through fall festival trade should originate from the Queen and Fish 
Springs obsidian sources. Obsidian artifacts located at Kawich Mountains district sites in 
the study area are predicted to originate from the Obsidian Butte, Airfield Canyon, Split 
Ridge, Silent Canyon/Dead Horse Flat, and Study Area Unknowns sources due to 
subsistence travels. Festival trade sources include White Rock Canyon, Crow Springs, 
Box Spring, Shoshone Mountain, and Tubb Spring. Obsidian artifacts located at 
Beatty/Belted Mountains district sites in the study area are predicted to originate from the 
Obsidian Butte, Airfield Canyon, Split Ridge, Silent Canyon/Dead Horse Flat, Study 
Area Unknowns, Shoshone Mountain, and Tubb Spring sources due to subsistence 
travels. Festival trade should have resulted in the acquisition of Saline Range (Queen 
Impostor) and Coso Range (Sugarloaf Mountain) obsidians.
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CHAPTER 2
QUALIFICATIONS OF GEOCHEMICAL ANALYSIS OF 
OBSIDIAN ARTIFACTS FOR THIS STUDY
Archaeologists rely heavily on the analytical methods and concepts developed by 
physical scientists. This is most evident in archaeometry, a sub-discipline that emerged 
as a result of the global development of nuclear technology following World War II. 
Perhaps the most known and used contribution o f archaeometrists to archaeology is 
chronometric dating, with radiocarbon dating the most established technique for 
assigning chronometric ages to archaeological artifacts and sites (Taylor 1976:2, 8-10).
Less utilized, but still invaluable to archaeologists are archaeometric techniques 
for establishing artifact raw material sources through physical and chemical analyses. 
Artifact sourcing studies can assist researchers in defining past technological 
developments, exchange of goods and ideas, and movement of peoples. Of great 
significance to archaeologists is geochemical analysis of obsidian, a rhyolitic volcanic 
glass used by human groups worldwide for several millennia to manufacture chipped 
stone tools and objects. In many areas where obsidian naturally occurs, archaeologists 
have successfully conducted obsidian sourcing studies to reconstruct prehistoric social 
organization and economic systems (Bettinger 1982; Cann and Renfrew 1964; Hughes 
1978,1986; Jack 1976; Shackley 1998b; Taylor 1976).
27
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Why Obsidian?
Obsidian is an extrusive igneous rock formed during rapid cooling of viscous felsic 
magma (Chemicoff and Venkatakrishnan 1995:69, 219). Its glassy texture allows it to be 
repeatedly fractured in preconceived patterns to produce sharp, durable, task-specific 
chipped stone implements, such as projectile points, knives, awls, and drills. Throughout 
prehistory, obsidian appears to have been a preferred raw material choice for the 
manufacture of chipped stone tools in every region where it naturally occurs.
In addition to its extensive use by prehistoric peoples, obsidian possesses three 
characteristics that give it high significance to archaeologists. First, obsidian artifacts are 
highly durable and thus, maintain their cultural characteristics through time. Second, the 
geochemical composition of each obsidian flow is quantifiably homogenous in 
comparison to other lithic material, such as chert. Third, each obsidian flow produced 
from each volcanic event possesses a measurably distinct geochemical composition that 
allows archaeologists to link artifacts to specific raw material source locations, a critical 
element in interpretations of prehistoric socioeconomic systems (Glascock et al. 1998:16- 
17; Renfrew and Bahn 1991:314). The use of geochemical analysis of obsidians in 
resolving archaeological problems can be a lengthy process, however, that requires 
several phases of data collection.
Obsidian Artifact Sourcing: Data Collection Process
Stage One: Locating Sources and Collecting Specimens. A great deal of fieldwork 
and laboratory analysis is necessary to successfully apply obsidian geochemical analyses
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to archaeological issues. The first stage o f research requires identification and mapping 
of obsidian sources through ground reconnaissance (Dixon 1976:288-289). Because 
obsidian most often occurs in lenses embedded in rhyolitic or rhyodacitic ash flows or in 
perlite deposits in volcanic dome structures, geologic maps are useful in identifying 
potential outcrop locations (Jack 1976:185).
An adequate number of specimens, which researchers maintain should consist of a 
minimum of 10 to 12 samples for less complex sources to 100 specimens for complex 
sources (Glascock et al. 1998:23; Richard Hughes, personal communication 1999), are 
collected from outcrop locations to identify the range of geochemical variability within 
and between each obsidian source in a volcanic field. Some archaeologists specializing 
in obsidian sourcing studies argue that obsidian located in contexts of secondary 
deposition should be systematically collected for analysis as well because these deposits 
often served as prehistoric raw material procurement areas and may display greater 
geochemical variability than primary outcrop locations (Shackley 1998a:97-98). Others 
contend that if  all primary sources are located, then geochemical compositions of 
obsidians located in secondary deposits can be inferred with reasonable accuracy by 
using topographic maps to trace natural deposition patterns (Richard Hughes, personal 
communication 2000). Depending on the size o f the volcanic field within a study region, 
fieldwork to identify sources may take several years to complete, possibly longer if 
locating all secondary deposit locations is included.
Stage Two: Common Methods o f  Obsidian Geochemical Analysis. The goal of 
geochemical analysis of obsidian source material is to establish a database containing 
locations, physical descriptions, and geochemical compositions of obsidian sources in the
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study area, thus providing archaeologists fixed points of origin for artifact raw materials. 
Four methods of analysis are most commonly used in archaeological research. These are 
Macroscopic Description, Neutron Activation Analysis, Energy Dispersive X-Ray 
Fluorescence, and Proton Induced X-Ray Emission-Proton Induced Gamma Ray 
Emission. The following discussion describes these methods and the advantages and 
disadvantages in each that should be considered prior to initiating research.
Macroscopic Description is the least expensive and most rapid method of identifying 
homogeneity and variability in obsidians. This is a physical analysis method that relies 
on identifying macroscopic attributes, such as color, luster, translucency/opaqueness, and 
fracture, through visual examination of specimens (Bettinger 1982:114-118; Glascock et 
al. 1998:18; Weisler and Clague 1998:105). Because this process requires no specialized 
laboratory equipment, it may be conducted in the field.
Although Macroscopic Description is fast and adds negligible costs to research, it 
provides the least reliable results for several reasons. Most notable is that analysis 
depends on loosely-quantifiable, subjective observations of researchers, which could 
potentially yield a high margin of error in analysis results. The margin of error increases 
with higher numbers of individuals visually examining specimens. In addition, 
macroscopic attributes of obsidians are usually highly variable within each flow and 
indistinguishable fr-om those of different flows. Thus, Macroscopic Description analysis 
should be accompanied by one of the following laboratory methods of geochemical 
analysis to diminish error in results (Glascock et al. 1998:18).
Energy Dispersive X-Ray Fluorescence (EDXRF) is a non-destructive method of 
analysis that measures the unique concentrations of minor (<2%) and trace (<1,000 ppm)
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elements present in each obsidian flow, commonly sodium (Na), potassium (K), titanium 
(Ti), manganese (Mn), iron (Fe), rubidium (Rb), strontium (Sr), yttrium (Y), zirconium 
(Zr), niobium (Nb), and barium (Ba). Analysis is completed in a laboratory using an x- 
ray fluorescence analyzer and computer. Each specimen is cleaned, generally with water 
or alcohol, and then placed in a specimen tray in the analyzer where it is irradiated 
through a vacuum chamber with high energy x-rays to displace inner energy level 
electrons o f the minor and trace elements listed above. When outer energy level 
electrons repopulate the vacant inner energy levels, fluorescent x-rays are emitted and a 
detector measures the intensities of each to determine concentrations o f the minor and 
trace elements. Data are normalized through one of several computer software programs, 
resulting in a geochemical “fingerprint” for each obsidian flow (Davis et al 1998:160; 
Glascock et al. 1998:18-19; Jack 1976:185).
EDXRF is a relatively inexpensive analysis method, with laboratory costs currently 
averaging $30 per specimen, and requires only a few minutes per specimen. EDXRF 
provides consistently reliable data that can be applied to most archaeological research. 
However, this method of analysis does have limitations that may make it unsuitable for 
some studies.
First, the configuration o f the equipment places limits on the size of the specimen; it 
must be small enough to fit in the machine and large enough to cover most of the 
detector’s field of view (Davis et al. 1998:169). While size limits may not be a problem 
for analysis of obsidian source specimens that can be cut or fractured to a suitable size 
and shape, it is optimal for artifacts to remain unaltered. There may be cases when 
artifacts are too large or too small for accurate geochemical analysis results.
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Additional restraints are imposed by the nature of EDXRF analysis. Because x-ray 
penetration is limited to the surface, the surface of the obsidian must be clean and free of 
inclusions, and relatively flat. Specimens should also be a minimum of 5 mm in diameter 
and 3 mm thick to ensure that concentrations of all trace elements are accurately 
measured (Davis et al. 1998:178-179). Despite these limitations, EDXRF provides 
sufficiently accurate results in the majority of cases for the least cost in both time and 
funds.
Neutron Activation Analysis (NAA) measures a greater range of elements, Ba, 
cerium (Ce), chlorine (Cl), cobalt (Co), caesium (Cs), dysprosium (Dy), europium (Eu), 
Fe, hafnium (Hf), K, lanthanum (La), lutetium (Lu), Mn, Na, neodymium (Nd), Rb, 
antimony (Sb), scandium (Sc), samarium (Sm), Sr, tantalum (Ta), terbium (Tb), thorium 
(Th), uranium (U), ytterbium (Yb), zinc (Zn), and Zr, and is thus, considered by some to 
be more accurate than EDXRF. The specimen is cleaned, sealed in a glass tube, and 
placed in a metal container, which is inserted into a nuclear reactor. The specimen is 
irradiated with thermal neutrons that are captured by the nuclei of the above elements, 
transforming them into unstable isotopes that emit gamma rays as they decay into stable 
isotopes. A detector measures the energies and intensities of the gamma rays to identify 
elements and concentrations of each, and data are normalized through computer software 
programs (Baedecker 1976; Glascock et al. 1998:20; Renfrew and Bahn 1991:317).
Although NAA measures more elements than EDXRF, there are several drawbacks to 
this method of analysis that make it unsuitable for many studies. The analysis process is 
lengthy, requiring more than 15 hours to complete, and is quite expensive in comparison 
to other geochemical analysis methods. Specimen size for NAA is a maximum of about
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50 mg, which would require that all but the smallest of artifacts, such as beads, be cut to a 
suitable size for analysis. In addition, irradiated specimens remain radioactive for years 
following analyses, an issue of environmental concern that limits the number of 
laboratories conducting NAA. Finally, NAA results for Ba and Sr concentrations, trace 
elements that are highly significant in geochemical characterizations o f obsidians, have 
been shown to be less accurate than results from EDXFR and Proton Induced X-ray 
Emission-Proton Induced Gamma-ray Emission (PIXE-PIGME) analyses (Ericson and 
Berger 1974:48; Renfrew and Bahn 1991:317; Shackley 1998b:8).
PIXE-PIGME analysis measures the same trace elements measured in EDXRF 
analysis, as well as lighter elements, such as aluminum (Al) and calcium (Ca), that 
appear on the gamma-ray spectrum. Each specimen is cleaned with freon or ethanol. Up 
to 60 specimens can be mounted for placement in a vacuum chamber, where each is 
irradiated for 10 minutes with a proton beam that results in x-ray and gamma-ray 
emissions from specific elements. Apertures of two detectors, one to measure gamma- 
ray and one to measure x-ray emissions, can be adjusted to as small as <1 mm, 
eliminating problems in analyzing most small specimens. In addition, specimens too 
large for the vacuum chamber can be irradiated outside of the machine, although fewer 
elements are detected due to loss of low energy x-rays through air absorption 
(Summerhayes et al. 1998:134-138). As with other geochemical analysis methods, 
however, PIXE-PIGME analysis has its shortcomings.
Although PIXE-PIGME is nearly as fast and measures more elements, it is more than 
twice the cost o f EDXRF analysis. In addition, the proton beam is extremely sensitive to 
dirt and surface irregularities. Weathered artifacts may need to be slightly damaged to
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expose a fresh surface. Finally, few laboratories have the equipment necessary to 
perform PIXE-PIGME analysis.
All of the above discussed geochemical analysis methods have advantages and 
disadvantages. Thus, researchers should consider long-term project goals when choosing 
the method of analysis most appropriate for their studies. Impacts that geochemical 
analyses might have on artifacts are o f major concern to affiliated cultural groups, 
curators, and scientists. Methodologies chosen by previous researchers in a volcanic field 
or region might also influence the choice in that accuracy in results is higher when 
comparing geochemical compositions o f obsidian artifacts to sources with data gathered 
by the same method and, ideally, with the same equipment. In addition, time and fimding 
for geochemical analyses are notable issues, especially in study areas containing complex 
volcanic fields.
Stage III: Comparing Obsidian Source Compositions and Artifact Compositions. 
Following geographical and geochemical identifications of obsidian sources within a 
study area, artifacts from sites within the region are collected and geochemically 
analyzed. Element concentrations are compared through multivariate analysis to those of 
the obsidian sources identified in the previous research stages, resulting in linking 
artifacts to specific raw material source locations.
At this stage, artifacts may be identified that do not correspond with any of the 
geochemical compositions of obsidian sources defined during the initial stages of the 
study. While these artifacts may temporarily be assigned an “unknown” source, more 
fieldwork will be necessary to locate these sources to increase the accuracy of 
archaeological interpretations. This could require even more time for data collection
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procedures. Although a lengthy process, obsidian source characterization studies should 
eventually result in regional databases with source information available to any 
archaeologist (Dixon 1976:289).
In essence, the lengthy data collection process described above simply provides 
identification of obsidian artifact sources and the distances from points of raw material 
origin to sites of final deposition. These data are meaningless until placed in the proper 
context, the lithic production sub-system of the prehistoric socioeconomic system. 
Obsidian artifact source data must be examined with reference to artifact form, function, 
distribution within site types, and regional distribution to fully reconstruct the obsidian 
tool production systems of prehistoric groups. Once identified, these data can be used to 
address issues concerning prehistoric socioeconomic structure and complexity.
Applying Geochemical Analyses o f Obsidians to Archaeological Research
A great deal of archaeological research centers on prehistoric lithic production 
systems because stone objects are the most abundant, well-preserved artifacts located at 
archaeological sites of even the earliest periods of human prehistory. These studies are 
generally broad-based and inextricably linked to economic anthropology models 
addressing concepts such as supply and demand, production/distribution costs, and 
settlement and mobility organization. Many studies rely heavily on ethnographic analogy 
as well.
The lithic production system as defined by Ericson (1984:3-7) is “the total of 
synchronous activities and locations involved in the utilization and modification of a 
single source-specific lithic material for stone-tool manufacture and use in the larger
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social system”. The system consists of procurement of raw material, production of 
object, transport, distribution, use, modification, curation, and discard (Odell 1996). 
Several methods of lithics analysis conducted at different types of sites, potentially 
located throughout a very broad region, are necessary to adequately characterize the 
complete lithic production system(s) of a prehistoric group. Thus, archaeological studies 
usually address only parts of the system, such as the projectile point production sub­
system.
Ericson (1984:3-6) identifies three types of lithic production systems that form a 
continuum with each type requiring different “energy budgets” and numbers of 
producers. Terminal production is a system in which raw material procurement and 
production of finished objects are confined to the procurement site. In sequential 
production, raw material is partially reduced at the procurement locality and then carried 
to a site at or near the site of use to be fashioned into its final form. An irregular 
production system is one in which production is dispersed throughout a region with 
variation in zones of production. Some production is quarry-based while other 
production is locally dispersed. All types of lithic production systems center on the raw 
material sources, making knowledge of the regional lithic resource base critical to these 
studies.
Raw material procurement strategies vary and appear to be linked to specific forms of 
socioeconomic organization. Band-level societies often procure lithic raw material 
directly from source areas, which most ethnographic groups with this type of 
socioeconomic structure considered no-man’s lands of equal access to all. Items are 
often produced at the raw material procurement location, effectively minimizing transport
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costs by completely eliminating the weight of unneeded material. Considerable 
variability in manufacturing techniques is apparent in stone objects, which are produced 
by non-specialists based on current need (Ericson 1984:7).
Lithic procurement strategies of more sedentary groups with tribal forms of 
organization appear related to social distance, with free access to neighbors and kin 
groups and restricted access to more socially distant groups. Encroachment often leads to 
conflict. Access restrictions provide mechanisms for long distance exchange of finished 
objects and consequently, some degree of production specialization (Ericson 1984:6-7).
Procurement strategies in groups with central administrative organization are 
variable. In most state-level societies, however, primary producers (the craftsmen), lose 
their identities as labor is divided among a number of individuals to meet the high 
production demands of the larger social group. Some individuals will procure raw 
material and transport it to a production center, generally located in an area of high 
population density. Stone objects are then mass-produced by a limited number of 
producers at a warehouse location and consequently, exhibit a great deal of homogeneity 
in style and form. Family groups in control of procuring material for production at the 
regional center may restrict access to major raw material sources. Minor sources are 
generally freely accessible and used by non-specialists to produce utilitarian items for 
daily needs (Ericson 1984:7-8).
In summary, characterization of the lithic production systems within a specific study 
area can yield a great deal of data concerning the socioeconomic structure of prehistoric 
peoples. Fundamental to these studies is knowledge of the lithic resource base. Obsidian 
source studies produce the data necessary to establish the regional obsidian resource base.
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Defining Obsidian Production Systems: Case Studies in California
Following Cann and Renfrew’s (1964) pioneering obsidian artifact sourcing research 
in the Aegean region, a flood of studies ensued in regions throughout the world where 
obsidian naturally occurs, which includes Mesoamerica, New Zealand, Australia, the 
Near East, Papua New Guinea, and the United States (Shackley 1998b; Taylor 1976). 
Much research of the obsidian production systems in the United States has focused on 
northern and central California, beginning with Jack’s (1976) x-ray fluorescence 
characterizations of north coast obsidian sources from the San Francisco Bay area north 
through Mendocino County and east to the Sacramento-San Joaquin delta region, and 
central California’s Mono Basin obsidian and western Great Basin obsidian sources.
Based on Jack’s (1976) data, Ericson et al. (1976) proposed an explanatory model for 
the patterns of obsidian artifact distributions at archaeological sites throughout this very 
broad region. The authors identified distance to source as the key variable in explaining 
the distributions of prehistoric obsidian production systems in California. Figure 3 is a 
schematic based on the description of the model (Ericson et al 1976:234-235; Ericson 
1982). While not denying that distance to source is one variable affecting obsidian 
procurement, other researchers investigating California’s obsidian production systems 
have provided evidence that cultural factors were significant variables as well (Bettinger 
1982; Hughes 1978,1986).
Research conducted by Hughes (1978, 1986) and Bettinger (1982) have questioned 
and tested the validity of distance to source as the sole explanation for prehistoric 
distributions of obsidian artifacts at archaeological sites in northern and central
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Califomia. Hughes (1978) demonstrated that ideology and sociopolitical organization 
also affected lithic production systems of indigenous peoples of northern California for a 
minimum o f 500 years. He constructed a model, based on ethnographic data, to predict 
sources and frequencies of specific types o f obsidian artifacts found in graves at a Wiyot 
burial ground. Radiocarbon dates indicated that the Wiyot had used the cemetery, 
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Figure 3 . Schematic of Prehistoric Lithic Production Systems in California. Note: Based on Ericson et 
al.’s (1976:234-235) description.
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Hughes (1978) predicted that Medicine Lakes, the nearest obsidian source to Wiyot 
territory, should be the source for utilitarian obsidian artifacts. The large blades used by 
village headmen as a display of wealth at ceremonial dances should geochemically 
correspond to more distant sources, specifically, the Warner Mountains, California and 
Glass Buttes, Oregon sources. Ethnohistoric peoples of the region identified those 
sources as superior in comparison to Medicine Lakes obsidian due to color and quality of 
material).
Forty-one obsidian artifacts from six different graves were subjected to rapid scan 
semi-quantitative x-ray fluorescence analysis. Results supported the ethnographic model 
in that utilitarian items, such as projectile points and drills, were manufactured from 
Medicine Lakes obsidian and eight of the 10 blades or blade fragments located in graves 
were manufactured from the more distant Warner Mountains, Glass Buttes, and Vya, 
Nevada obsidians. Based on these results, Hughes (1978) proposed that obsidian from 
greater distances held higher value for northern California prehistoric peoples and its 
presence at archaeological sites might be a regional indicator of social stratification.
In central California’s Owens Valley in the western Great Basin, Bettinger (1982) 
also applied obsidian artifact source analysis and ethnographic data to the regional 
archaeological record to demonstrate correlation between sociopolitical organization and 
obsidian artifact distributions. Socioeconomic organization dependent on exchange 
relationships was hypothesized as the primary reason that residential stability and 
territoriality developed among the Owens Valley Paiute, which contrasted with the 
predominant Great Basin settlement pattern of seasonal transhumance. This hypothesis 
was formulated to counter Steward’s proposal that the Owens Valley natural environment
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was highly productive in comparison to surrounding Great Basin regions, thus allowing 
for the formation of large, residentially stable groups who developed greater 
sociopolitical complexity in adaptive response to increased sedentism.
Bettinger (1982) examined all obsidian artifacts found at all site types located during 
a stratified, random sample survey of an area of about 30 km by 40 km surrounding the 
Fish Springs obsidian source near Bishop, California. Territorial control of the Fish 
Springs obsidian source was the assumption on which his hypothesis was based. 
Archaeological expectations viewed as supporting the hypothesis were that high 
frequencies of Fish Springs obsidian artifacts should be present at sites within the 
territory controlling the obsidian source, low frequencies should occur in adjacent 
territories where the obsidian would have been acquired through trade, and a sharp falloff 
should occur at the boundary o f the two areas.
More than 4,000 obsidian artifacts from 107 archaeological sites were examined 
using Macroscopic Description analysis, which Bettinger (1982) argued was the least cost 
prohibitive for such a large sample. In addition, he argued that the analysis method was 
appropriate because he perceived that Fish Springs obsidian possessed two macroscopic 
attributes, green color and blue-green iridescence, that were exceptionally homogeneous 
and unique in comparison to other obsidians of the region. He verified the Macroscopic 
Description analysis results through x-ray fluorescence analysis of only about one percent 
(n=54) of his entire obsidian artifact sample.
Using linear regression, Bettinger (1982) demonstrated higher than expected 
fi-equencies in most quadrats less than 15 km from the Fish Springs obsidian source and 
lower than expected frequencies in most quadrats from 15 km to 30 km from the source.
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Because the next closest obsidian source to Fish Springs is Mono Glass Mountain, 
located 85 km to the north, Bettinger interpreted these results as indicative of a territorial 
boundary rather than expected falloff attributable to a competing obsidian source. He 
maintained that control of the Fish Springs obsidian source created demand for a desired, 
but restricted, resource in adjacent areas. Interdependent trade relationships developed, 
which allowed for the formation of district territories of large, residentially stable groups 
in the Owens Valley.
Hughes (1986) conducted a study of the obsidian projectile point production sub­
systems of the lithic production systems in the Klamath Lakes and Surprise Valley areas 
of northern California/southern Oregon, to test the significance of distance and travel 
costs within the socioeconomic subsystem monitored by the obsidian projectile point 
lithic production sub-system. Two competing hypotheses were developed for the study. 
First, if distance to source was the most important variable in prehistoric peoples’ choices 
in projectile point materials, then sources nearest sites should appear in highest 
frequencies in the projectile point sample. Second, if  social factors affected peoples’ 
choices of projectile point materials, then distance to projectile point sources should be 
variable within the site sample. Obsidian projectile points representative of 6,500 years 
of prehistory were selected to identify diachronic patterns in obsidian projectile point 
procurement of the region.
Prior to geochemically analyzing projectile points, Hughes (1986) identified the 
complete regional obsidian resource base through x-ray fluorescence analysis of 800 
obsidian raw material specimens he collected from 79 regional source localities. The 
artifact sample consisted of 800 time-sensitive obsidian projectile points collected from
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six different base camp sites that included Nightfire Island and Kawumkan Springs in the 
Klamath Lakes area, and Bare Cave, the Rodriguez site, Menlo Baths, and the King’s 
Dog site in Surprise Valley.
Geochemical analysis of the artifacts detected significant diachronic variability in 
obsidian projectile point procurement patterns. In both the Klamath Lakes and Surprise 
Valley areas, obsidian Northern Side-notched points, used firom 4,500 B.C. to 2,500 B.C. 
in Surprise Valley and 3,000 B.C. to 1,350 B.C. in lower Klamath, were fashioned from 
the nearest raw material sources. Gatecliff points, which are scarce in the Klamath Lakes 
area but relatively abundant in Surprise Valley, were used from about 3,000 B.C. to 1,300 
B.C. and manufactured from more distant obsidians to the east and southeast. Hughes 
(1982:265-267) suggested that the scarcity of Gatecliff points in the Klamath area was 
possibly indicative of a social boundary. People to the east and southeast may have 
manufactured the points and the presence of the points in the Klamath area was the result 
of intermittent exchange.
Procurement patterns for obsidian Elko points, used in the study region from 1,300 
B.C. to A.D. 700, were the most diverse and complex. Obsidian sources and frequencies 
for Elko-eared points were similar to those of Gatecliff split-stem points, while Elko 
comer-notched point obsidian sources were also distant, but in different directions than 
Elko-eared point sources. Hughes (1986:267-268) interpreted the morphological 
similarity between Gatecliff split-stem and Elko-eared points and the similarity in raw 
material sources as possibly indicative of a cultural continuum of prehistoric peoples who 
manufactured these point types. Source frequencies for Rosegate (A.D. 600 to A.D.
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1300) and Desert series (A.D. 1300 to historic) obsidian points were similar to Northern 
Side-notched points.;
Hughes’ (1986) projectile point sourcing analysis identified differences in 
procurement patterns in both contemporaneous and diachronic assemblages of the 
Klamath Lakes and Surprise Valley regions. Early and late procurement patterns were 
apparently a fimction of proximity to source while procurement patterns fi-om about 
3,000 B.C. to A.D. 700 were highly variable in both direction and distance and thus, 
linked to cultural factors. Hughes (1986:272-273) suggested adaptation of subsistence 
strategies in response to natural or cultural environmental changes, changes in exchange 
relationships and external social ties, and immigration as potential explanations for the 
variability in the obsidian point production sub-system of the Klamath Lakes and 
Surprise Valley regions.
In summary, many archaeologists have utilized geochemical sourcing of obsidians 
since Cann and Renfrew’s (1964) Aegean study. Geochemical analysis methods used in 
obsidian studies have improved tremendously over the past four decades, resulting in 
wide availability of fast, reliable, inexpensive, and non-destructive techniques appropriate 
for archaeological research. Worldwide, archaeological obsidian researchers have been 
identifying and “fingerprinting” obsidian sources and in some areas, such as central and 
northern California, defined the entire regional obsidian resource bases. The 
geochemical compositions of sources, locations, and study references have been 
assembled by the International Association for Obsidian Studies (LAOS) and these data 
are freely accessible on the internet (Shackley 1998b: 12), further enhancing the utility of 
past research for current studies.
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As has been demonstrated by the California case studies, obsidian sourcing has 
provided data to identify and explain the socioeconomic behavior and organization of 
past peoples. While distance to source is a significant environmental variable in the 
obsidian production sub-system, it is certainly not the sole indicator of prehistoric 
peoples’ choices in obsidian material and tool procurement. Social structure, ideology, 
exchange relationships, and subsistence strategies are among the variables that affected 
lithic production systems, intimately linking stone objects to the lives of prehistoric 
peoples.
Obsidian Producing Volcanism o f the Study Area
Obsidian formation in the study area resulted from a series of rhyolitic caldera and 
volcanic dome eruptions that began about 15 million years ago (Ma) and ended about 7 
Ma. Calderas are the most violent of volcanic eruptions and were the most common in 
the study area (Cornwall 1972; Noble et al. 1991). Calderas begin to form when highly 
viscous gas and silica rich (felsic) magma rises to the Earth’s crust, causing a visible 
surface bulge that fractures concentrically as pressure continues to build. The gas-rich 
magma forces its way into the fractures, blasting massive columns of pyroclastic material 
that can cover thousands of square kilometers of the earth’s surface in dust to boulder­
sized debris (tephra) up to hundreds of meters thick (Chemicoff and Venkatakrishnan 
1995). During the final stages of caldera eruption, the stretched and thinned crust 
covering the magma chamber collapses when churning flows of ash, pumice, and viscous 
rhyolitic lava (>70% silica) empty from the magma chamber and a massive, depressed, 
circular feature is formed. Volcanic dome eruptions are considerably less violent than
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caldera eruptions as the gas content of the magma is generally much lower. Viscous 
rhyolitic magma slowly erupts from a single vent and lava accumulates around the vent, 
forming a steep-sided dome-shaped feature (Chemicoff and Venkatakrishnan 1995; 
Hughes and Smith 1993).
Obsidians are produced as the viscous, low velocity, rhyolitic lavas rapidly cool upon 
extrusion. In the study area, obsidian generally occurs in the form of nodules embedded 
in a perlite matrix at the outer portions of lava flows. The perlite matrix is obsidian that 
has absorbed meteoric waters (hydrated), the obsidian erosion process that continues 
through millions of years in reaction to the earth’s surface environment (Nevada Bureau 
of Mines and Geology and TRC Mariah Associates, Inc. 1997:8.87). An example is 
illustrated in the Figure 4 photo of an outcrop of Obsidian Butte, Nevada, obsidian.
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The Southwestern Nevada Volcanic Field (SWNVF), which includes several rhyolitic 
calderas and volcanic domes, comprises about three-quarters of the study area. 
Potassiiun-Argon dates obtained from rhyolitic ash flow tuffs, rhyolite, and rhyolite 
obsidians throughout the SWNVF indicate that the pyroclastic volcanism that created 
much of the geology o f the region occurred in three temporally distinct stages. Noble et 
al. (1991:913-914,917) designate these periods of volcanic activity as the main magmatic 
stage from 15.2 to 12.8 Ma, the Timber Mountain magmatic stage from 11.5 to 10.0 Ma, 
and the late magmatic stage from 9.0 to 7.0 Ma. Evidence suggests, however, that the 
late magmatic stage may more accurately be attributed to western Great Basin volcanism 
(west Nevada/east-central California) that continues into the present rather than the 
volcanism of the SWNVF. Calderas and volcanic centers o f the study area are illustrated 
in Figure 5.
center
Figure 5. Calderas and Volcanic Centers of the Study Area.
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During the main magmatic stage, 15.2 to 12.8 Ma, at least nine overlapping and 
nested calderas erupted, depositing massive, silicic ash flow sheets (tuffs) and rhyolite 
lavas in the south portion of the study area. The Redrock Valley tuff was deposited 
during the first caldera eruption o f the main magmatic stage about 15.2 Ma. Calderas 
inferred to exist under the deposits that form Yucca Mountain next erupted, depositing 
the tuffs of Yucca Flat and Lithic Ridge. The Silent Canyon caldera, which deposited the 
Belted Range tuffs and lavas, was next to undergo an eruptive period, followed by the 
eruption of an inferred caldera in the area that deposited the tuff of Tolicha Peak. The 
Crater Flat/Prospector Pass caldera complex deposited the Crater Flat tuff and the tuffs 
and lavas of the Calico Hills, Wahmonie, and Salyer formations. Members of the 
Paintbmsh tuffs, related to the Claim Canyon cauldron, and the Fortymile Canyon 
rhyolite lavas were deposited during the latter period of the main magmatic stage. This 
stage of volcanism ended about 12.8 Ma when the Tiva Canyon member of the 
Paintbrush tuffs was deposited (Noble et al. 1991:914-915,918).
About 1.5 million years, Jater, the first volcanic event of the Timber Mountain 
magmatic stage, 11.5 to 10.0 Ma, began. All pyroclastic volcanism that occurred during 
this stage can be attributed to the Timber Mountain caldera complex, which is comprised 
of two nested collapse calderas and a resurgent dome. The first Timber Mountain caldera 
vented the pyroclastic material that formed the Rainier Mesa member o f Timber 
Mountain tuffs. Shortly after the first eruption, the Timber Mountain caldera collapsed 
further when the Ammonia Tanks member was deposited about 11.4 Ma, forming a 
nested caldera within the larger, pre-existing Timber Mountain caldera. Between 11 and 
10 Ma, the Timber Mountain caldera complex emitted the rhyolitic ash and lava flows
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that formed the tuffs and lavas of the Bullfrog Hills. Eruptions that created the rhyolite 
and obsidian deposits of Shoshone Mountain and Beatty Wash marked the end of the 
Timber Mountain magmatic stage (Noble et al. 1991:917-923).
In the late magmatic stage, 9 to 7 Ma, volcanic activity in the study area shifted to the 
north/northwest with eruptions from the Black Mountain caldera. Obsidian Butte 
volcanic domes, and Stonewall Mountain caldera. Noble et al. (1991:914, 923-924) 
include these volcanic centers in their discussion of the SWNVF. They believe, however, 
that the late magmatic stage volcanism of the study area is linked to the magmatic 
activity that extends west through east-central California and continues into the present. 
They list the time period between magmatic stages, the north/northwest distribution of 
silicic rocks younger than 9 Ma, and the faulting and extension that occurred in the 
interval between the Timber Mountain and late magmatic stages as evidence supporting 
their hypothesis. They include the Long Valley caldera, Coso volcanic field, and Saline 
Range volcanic field in this belt of magmatic activity that began during the late magmatic 
stage.
About 9 Ma, the Black Mountain caldera was the first to erupt, producing the Rocket 
Wash member o f the Thirsty Canyon tuffs. This eruptive period was followed by 
eruptive periods resulting in the deposition of the Pahute Mesa, Trail Ridge, and Gold 
Flat members over the next 500,000 years. About 8.8 Ma, the volcanic domes forming 
the Obsidian Butte volcanic center began erupting. The volcanic dome named Obsidian 
Butte erupted several times, evidenced by the identification of at least three 
geochemically distinct lava flows comprising this landform (Hughes 2001). The 
Stonewall Mountain caldera was the site of the final phase of obsidian-producing
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volcanic activity in the study area. The Spearhead member of the Stonewall Flat tuffs 
was deposited about 7.6 Ma and the Civet Cat Canyon member was deposited about 7.4 
Ma (Noble et al 1991:923-924).
Obsidian Analyses and the Obsidian Resource Base in the Study Area
EDXRF is the method of geochemical analysis of obsidians employed by 
archaeologists who have included sourcing of obsidian artifacts in their research in the 
study area. In 1983, Hughes (2001) conducted the first geochemical analyses of 
obsidians from the study area in an effort to establish the regional obsidian resource base. 
Raw obsidian nodules were collected from contexts of secondary deposition in washes. 
Through EDXRF analysis of the collected nodules, a database was created that 
established general locations of several geochemically distinct obsidian sources in the 
study area. Samples of Obsidian Butte H-3, Obsidian Butte H-5, and a potential third 
chemical variant, labeled Unknown C, were collected from five different locations in 
Tolicha Wash on the north NAFR. The Split Ridge source on Pahute Mesa, the 
Shoshone Mountain source, collected from secondary deposits in Forty-mile Wash, 
Topopah Wash, and Yucca Wash, and the Silent Canyon/Dead Horse Flat source were 
identified on the NTS (Hughes 2001).
Hughes (2001) returned to the Obsidian Butte area in 2000 to locate primary deposits 
of obsidians, research that resulted in the discovery of 13 outcrops of two geochemically 
distinct obsidian flows and one outcrop comprised of two geochemically-distinct 
overlapping flows that had erupted from the Obsidian Butte volcanic center. Nine 
outcrops to the east/southeast were within the flow he termed the Obsidian Butte source.
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named Obsidian Butte H-5 in his earlier research. Four outcrops located in a flow to the 
north/northeast o f Obsidian Butte were named the Airfield Canyon source, formerly 
Obsidian Butte H-3. The overlapping flows near the base of the south side of the 
Obsidian Butte dome comprise both Obsidian Butte obsidian and obsidian of a third 
geochemical variety, which is referred to as Study Area Unknowns in this study.
Hughes also geochemically analyzed obsidian artifacts collected during three recent 
studies on the north NAFR (Dames & Moore, Inc. 1998; Haarklau 2001; Kolvet et al. 
2000). EDXRF analysis of the artifacts revealed the existence of a second, 
geochemically-distinct, unknown source, closely correlating to known sources within the 
study area. A number of artifacts collected from numerous sites in the study area were 
manufactured from the second unknown source. This evidence strongly suggests that 
outcrops of this obsidian exist somewhere within the boundaries of the study area. 
Because too few samples have been analyzed and primary outcrop locations have not 
been located, it is not yet possible to geochemically separate the two unknown sources 
(Richard Hughes, personal communication 2002). Thus, both sources will be referred to 
as Study Area Unknowns.
Nellis Air Force Base (NAFB) is currently funding a project focusing on geochemical 
analysis of obsidians of the study area. Research includes locating and collecting source 
specimens from primary outcrops, mainly through helicopter reconnaissance of the two 
million acre study area, EDXRF of obsidian projectile points of the study area and 
surrounding regions, and EDXRF of ethnohistoric obsidian artifacts from the study area 
sites discussed in Chapter 4, the results of which are applied to this study. Haarklau and 
Hughes are conducting field research and Hughes is performing all EDXRF analyses.
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Thus, EDXRF was chosen not only due to its cost-effectiveness and lack of destruction to 
artifacts, but also because EDXRF completed by Hughes has established the obsidian 
source data for the entire study area.
In addition, Hughes (1988; 1989; 1994a) has replicated results of the initial Coso 
volcanic field geochemical characterizations and characterized the Mono Basin and Casa 
Diablo obsidians, east-central California sources that appear in obsidian artifact samples 
collected from the study area (Dames & Moore, Inc. 1998; Haarklau 2001; Kolvet 2000). 
He has also identified general locations of obsidian sources on the NTS and maintains a 
database of the western United States that includes the obsidian sources of Oregon, 
California, Nevada, and Utah. Sustaining this high level of consistency in choice of 
geochemical analysis method and laboratory performing the analyses increases the 
reliability of analysis results through high compatibility with existing data.
Summary
Field research and EDXRF analysis of obsidian sources in the western United States 
has been ongoing for nearly three decades, resulting in the formation of a massive 
database for the region. In most of the study area, stages one, two, and three of the 
obsidian data collection process described above have been completed, revealing the need 
for additional, broader-based obsidian field study, work that is continuing. While 
identification of the entire obsidian resource base for the study area is not yet complete, 
locations of the majority of obsidian sources used by stone tool users of the study area are 
known. Additionally, the eastern California sources that consistently appear in obsidian
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artifact collections o f the study area are well documented, thus increasing the 
practicability of obsidian sourcing to achieve the goals o f this study.
Obsidian sourcing has been successfully applied to a number of archaeological 
studies in the western United States that have revealed aspects of the socioeconomics of 
regional prehistoric peoples. These include Ericson et al.’s (1976) model of central 
California prehistoric exchange, Bettinger’s (1982) examination of the formation of 
territoriality among the indigenous people of Owens Valley, California, and Hughes’ 
(1978, 1986) studies that identified the depth of time for Wiyot social stratification and 
changes in the socioeconomic complexity of northern California and south-central 
Oregon prehistoric peoples. These data, in combination with the fortuitous occurrence of 
the obsidian producing volcanism of the study area, indicate that the use of obsidian 
artifact sourcing to identify ethnohistoric Western Shoshone socioeconomic patterns will 
likely produce useful and accurate data to address the research expectations.
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CHAPTER 3
DEFINING ETHNOHISTORIC WESTERN SHOSHONE 
WINTER CAMPS
Samples of ethnohistoric obsidian artifacts from Lida Vicinity, Kawich Mountains, 
and Beatty/Belted Mountains Shoshone sites are required to test the accuracy of source 
predictions in each district. Sources expected to be present in the district samples are 
based on subsistence travels and inter-district festival relationships. Artifacts collected 
from residential base camps should provide the ideal samples for this study for three 
reasons.
First, residential base camps contain the most extensive chipped stone artifact 
assemblages due to the diverse activities conducted at these sites. Second, occupation 
periods at residential base camps were quite lengthy in comparison to other site types, 
such as hunting or seed gathering camps, resulting in the discard of comparatively large 
amounts o f debris. Last, residential base camps tend to contain higher numbers of luxury 
and exotic items acquired through trade (Andrefsky 1998:202; Odell 1996:62-63; 
Thomas 1983a:77-79). Thus, obsidian artifact samples from residential base camps 
should best reflect the entire spectrum of obsidian procurement for the ethnohistoric 
Western Shoshone of the study area.
Steward (1997 [1938]) provides maps and descriptions indicating the general 
locations and populace of ethnohistoric Great Basin residential base camps, which he
54
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calls winter camps and villages. He identifies the locations o f a minimum of two Lida 
Vicinity, four Kawich Mountains, and six Beatty/Belted Mountains Shoshone winter 
camps in the study area, which limits the number of ethnohistoric winter camps under 
study to two sites per district to attain comparable samples. Site records indicate that no 
winter camps have been identified in these areas. Thus, field reconnaissance will be 
necessary to locate winter camps in each of the three Western Shoshone districts of the 
study area fi-om which obsidian artifact sample collections will be obtained. 
Unfortunately, no criteria have been established to distinguish the archaeological remains 
o f Great Basin ethnohistoric period habitation sites. This chapter identifies 
archaeological indicators of Western Shoshone winter camps in the study area.
Archaeological Indicators o f  Ethnohistoric Period Sites in Central Nevada
The ethnohistoric period is defined in this study as the timefi-ame when Native 
Americans maintained much of their traditional lifeway, yet had some degree of 
interaction with encroaching Western settlers. In the study area, this occurred roughly 
from the mid-1800s through the first four decades of the 1900s (Inter-Tribal Council of 
Nevada 1976). While discussion of ethnohistoric sites is minimal, two significant 
archaeological studies in central Nevada (Thomas and Bettinger 1976; Thomas 1983b, 
1988) provide data with which baseline criteria for identification of ethnohistoric period 
sites in the region can be established.
Reese River Valley. In the Reese River Valley, located about 130 km northwest of 
the study area, the Mateo’s Ridge site, 26Ny307, contains the remains of an historic cabin 
that had been the residence of Mateo Orzero, a rancher/prospector Italian immigrant who
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had married a local Shoshone woman. It is alleged that Orzero set up a trading post at his 
cabin to conduct trade with the Shoshone people, who camped on the ridge above his 
homestead. The area surrounding the cabin remains contained historic debris scatters 
typical of Great Basin homestead sites. The Shoshone camp area was comprised of 
surface artifact scatters containing both common Western culture historic artifacts, which 
included glass trade beads, glass bottles, cans, porcelain sherds, buttons, bullet casings, 
and eating utensils, and traditional Native American artifacts, mostly stone tools and 
lithic debris (Hatoff and Thomas 1976:276,278,280,297).
Documentation suggests that historic Western artifacts were common at Native 
American surface sites throughout the Reese River Valley. The Newcomer’s Bluff site, 
26Ny309, contained no historic artifacts, but surrounding Native American sites were 
“typically littered with purple glass and decaying metal” (Thomas et al. 1976:328, 334- 
335). Site 26Ny326 was comprised of a 3 m stone circle associated with “historic debris” 
that was scattered along a ridge.
Monitor Valley. During Thomas’ (1983b; 1988) extensive archaeological excavations 
and field surveys in the Monitor Valley, about 80 km north of the study area, a number of 
sites containing associated historic Westem culture and Native American artifacts were 
located. In the uppermost stratum at Gatecliff Shelter, recovered artifacts were mainly 
textiles and chipped stone artifacts attributable to any time within the past 700 years o f 
Native American occupation of the region prior to the influx of Westem pioneers. A 
single glass trade bead located in the uppermost deposits (Thomas 1983b: 176), however, 
suggests that the shelter was at least visited by a Native American during the 
ethnohistoric period. Excavation of Hunt’s Canyon Shelter, N yll58, unearthed a
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shotgun shell, two metal buttons, a leather fragment, and nine glass trade beads from the 
upper 30 cm of deposits. Numerous chipped stone tools, debitage, and a hearth were also 
uncovered in that level (Thomas 1988:304).
In the Pete’s Spring surface survey area, La648, a dense lithic scatter covering an 
entire ridge, contained “some historic debris”. La658, adjacent to Pete’s Spring, 
consisted of a dense artifact scatter containing both historic and aboriginal artifacts. 
Specifically noted among the artifacts were a piece of raw turquoise and a finely crafted 
uniface made of amber bottle glass. Ny876 was located in the Johnny Potts Spring 
survey area, comprising a 3.5 m x 4 m Stone ring associated with a chipped stone artifact 
scatter extending over three knolls. Historic metal and cut wood were found in the 
vicinity of the site. A locus near Spring 23 in Stoneberger Basin consisted of three 
utilized flakes in association with what was described as very recent historic debris 
(Thomas 1988:175-176, 181,188).
Other surface sites in the Monitor Valley containing associated historic Westem and 
Native American artifacts were located in survey areas surrounding rock art sites. La676, 
located near Toquima Cave, consists of two stone “house rings” (Thomas and Thomas 
1988:347) associated with a sparse artifact scatter containing chipped stone tools, lithic 
debitage, and historic debris. Ny921, Ny922, and Ny923, all near Butler Ranch Cave, 
contained Native American features and artifacts, such as stone rings, chipped stone 
tools, lithic debris, and grinding stones, in association with historic artifacts. Tin cans 
and broken glass were specifically mentioned as among the artifacts found with the 
chipped stone tool and debris scatter comprising Ny923 (Thomas and Thomas 1988:350).
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While analysis of ethnohistoric sites was outside of the research domains established 
for both the Reese River Valley and Monitor Valley studies, documentation indicates that 
ethnohistoric period sites are likely quite common in regions where Steward’s (1997 
[1938]) data indicate these sites should exist. Historic artifacts attributable to Westem 
culture, of which the more common items appear to be tin cans, glass, metal hardware, 
glass trade beads, buttons, shotgun shells, bullet casings, and Westem ceramics, in 
association with Native American features or artifacts, such as stone circles, hearths, 
stone tools, chipped stone debris. Native American ceramics, and late period shell beads, 
are the primary attributes that characterize ethnohistoric period sites.
While the presence of associated historic Westem culture and Native American 
artifacts at archaeological sites identifies ethnohistoric period sites, obsidian artifact 
samples from a specific ethnohistoric period site type, winter camps, are preferred for this 
study due to the assumption that samples from these sites will provide the best data set 
with which to address the source expectations stated in Chapter 1. Stone circles were 
sometimes interpreted as dwelling remnants in both the Reese River Valley and Monitor 
Valley studies, but it is unclear as to how those functional determinations were made. 
However, Steward’s (1997 [1938]; 1941) ethnographic information, in combination with 
archaeological data recovered from excavations of two ethnohistoric period Great Basin 
dwellings, provide the criteria necessary for field identification of Westem Shoshone 
winter camps in the study area.
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Indicators o f  Ethnohistoric Winter Camps in the Study Area
Steward (1997:232 [1938]) notes that primary factors that Westem Shoshone people 
considered in choosing locations for their most permanent residences, the winter camp, 
were proximity to stored vegetable foods, especially pinyon nuts, permanent water, fuel, 
building materials, and temperate winter climate conditions. Within the study area, these 
necessary conditions are met at perermial springs located on the flanks of the Kawich 
Range, Belled Range, and Stonewall Mountain at elevations from 1,900 m to 2,300 m 
(Pritchett and Smith 2001; Dames & Moore, Inc. 1997: Appendix C). Most of the winter 
camps in the study area mapped and described by Steward (1997:Figure 7, 69, 94-95,
111-112 [1938]) are located in those geographical regions. The exception to this pattem 
is the Matsum area, which is at an elevation of 1,770 m near three springs in the 
comparatively less productive Bailey Greasewood/Shadscale vegetation alliance. This 
area lies on the eastem fringe of the Goldfield Hills, at least 25 km from the nearest 
pinyon pine forests of either the Montezuma Range to the west or Stonewall Mountain to 
the south.
Unfortunately, Steward’s maps are not topographically accurate and his data do not 
include descriptions of Westem Shoshone winter camps, thus making field identification 
of these site types difficult. Review of site records and reports revealed no previous 
researchers have positively identified any sites as winter camps in the NAFR portion of 
the study area, although cultural resources inventory of several localities surrounding 
springs specifically named by Steward (1997[1938]) as winter camps has been 
completed. Only one site in the Belted Range on the NTS, 26Ny3393, has been recorded 
as a winter camp of the ethnohistoric period (DuBarton 1992).
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The problem appears not so much that these sites do not exist where Steward mapped 
them, but that archaeologists have failed to recognize the ethnohistoric winter camp due 
to the lack of established criteria for this site type. Steward’s (1941) Culture Elements 
Distributions: XIII Nevada Shoshone provides descriptions of dwellings, features, and 
items used in daily living tasks o f  the Lida Vicinity and Beatty/Belted Mountains 
Shoshone that are useful in projecting what may remain in the archaeological record of 
the ethnohistoric period in the study area. Data collected during archaeological 
excavations in the Reese River Valley (Bettinger 1976) and on the NTS (DuBarton 1992) 
provide descriptions of the archaeological remains of ethnohistoric period winter camp 
sites from which prominent attributes can be extrapolated, thus providing the 
archaeological criteria for the winter camp site type in the study area.
Lida Vicinity and Beatty/Belted Mountains Shoshone Dwellings. Among the highly 
mobile people of the Great Basin, the residential base camp was the focal point of 
existence. The base camp was the place where people spent the longest periods of time 
and thus, was the primary locus where nearly all tools and textiles were manufactured 
and used, most food was prepared, stored, and consumed, and leisure activities occurred. 
Construction of dwellings at residential bases was more labor intensive than at other 
localities occupied for very brief periods to obtain specific resources or to visit with 
distant neighbors. Material remnants indicative o f base camp activities, which include 
dwelling, hearth, and cache features, stone tools and manufacturing debris, textile 
remnants, and processed animal bones and plant remains, should be abundant at these 
frequented sites (Thomas 1983a:73-78).
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Only two of these site attributes, remnants of labor-intensive dwellings and food 
caches, would be found only at residential base camps. Hence, these two features are the 
distinguishing attributes of the Great Basin residential base camp site type. Identification 
of ethnohistoric period winter dwelling and food cache features in the study area can be 
aided through knowledge of their original configurations, limited descriptions of which 
are provided by Steward (1941) for the Lida Vicinity and Beatty/Belted Mountains 
Shoshone districts.
The Lida Vicinity and Beatty/Belted Mountains Shoshone built three types of 
dwellings, the domed willow house (wickiup), the conical pole lodge, and the gabled 
house. The quickly constructed domed wickiups were temporary structures, usually built 
of brush-covered bent willow poles, used when camping during festivals, rabbit drives, 
and summertime seed gathering. Conical pole lodges and gabled houses, both of which 
required greater time and energy to construct, were used as winter dwellings. When 
several families lived in the same area forming a winter village, dwellings were randomly 
spaced with “some distance” between neighbors (Steward 1941:232-233; 282-284).
Conical pole lodges built by the Lida Vicinity and Beatty/Belted Mountains Shoshone 
comprised four foundation poles that interlocked at the top and supported additional 
poles, forming a cone shape with a circular ground plan. Beatty/Belted Mountains people 
excavated a two-foot deep pit for the pole structure, which was encircled with stones. 
Doorways were placed away from prevailing winds and Lida Vicinity people constructed 
a tunnel entry into the conical lodge dwelling. People of both districts covered the 
entrances with twined bark or brush mat doors. Smoke holes to vent interior hearths were 
located at the center top of the structure (Steward 1941:233,283, 334).
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Lida Vicinity people covered their conical pole structures, which were more than six 
feet (2 m) in height and variable in diameter, with bark and pine humus. Beatty/Belted 
Mountains Shoshone used dirt and brush or bulrush for covering the dwelling. Although 
coverings varied by region, the conical pole lodge was the most common type of house 
structure throughout westem North America, built by Utes, Navajos, most California 
Indians, the easternmost Southern Paiutes, most Canadian indigenous peoples, and some 
Eskimo groups (Steward 1941:233,283, 334). Steward (1941:233) stated that “[cjovered 
with skin, it is a tipi”.
Gabled houses were the most common pinyon nut camp dwellings constructed by 
Beatty/Belted Mountains Shoshone, but were also built by Lida Vicinity people for 
winter use, especially in more recent times. Two vertical posts were placed in the ground 
to support a horizontal ridgepole against which additional poles were leaned on both 
sides, forming an elliptical structure with a peaked roof. Bark or pine sod were used as 
covering. Beatty/Belted Mountains gabled houses, for which a pit foundation two feet 
deep was excavated, measured five feet high (1.5 m) by fifteen feet long (4.5 m) by nine 
feet (3 m) wide. Tuimel entrances were constructed for gabled houses, placed in the end 
of the structure by Lida Vicinity people and in the side away from prevailing winds by 
Beatty/Belted Mountains Shoshone. Smoke holes were placed in the roof to vent the 
internal fireplaces (Steward 1941: 233,284,335).
Shoshone dwellings functioned primarily as sleeping areas. House interiors were 
simple, with a hearth as the single internal feature. Sleeping mats were made of twined 
bark, twined bulmsh, furs, skins, or woven rabbit fur. People covered themselves with
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
63
woven rabbit fur blankets. Small amounts of seeds were sometimes stored in bags inside 
the dwelling (Steward 1941:284).
Lida Vicinity and Beatty/Belted Mountains Shoshone Food Caches. Pinyon nuts, 
roots, and seeds were the most commonly stored foods of the people of the study area. 
Both Beatty/Belted Mountains and Lida Vicinity Shoshone stored processed pinyon nuts, 
which were burned or thrashed from cones, in pits lined with grass by the former and 
with pine, leaves, and soil by the latter. The pinyon nut cache was then covered with 
brush and stone. Pits used for storing roots and smaller seeds were lined with bark or 
grass. Seeds and roots were placed in baskets, ceramic pots, or animal skin bags, 
positioned in the storage pit, and then covered with bmsh and rocks. Lida Vicinity 
Shoshone stored whole green pinyon cones in stone circles (Steward 1941:231, 279-281, 
333).
It is unlikely that many of the associated dwelling and cache items described by 
Steward (1941) would remain in the winter camp upon site abandonment. The owners of 
the mats, baskets, blankets, hide bags, tools, and ceramics would likely have carried these 
personal items with them when relocating. Upon the demise of the owners, these items 
would have been destroyed during the Shoshone death rites (Steward 1941:319). 
Fortunately, three ethnohistoric winter camp sites have been located during 
archaeological studies in west/central California and south/central Nevada. Two of the 
winter dwellings were excavated, thus providing data useful in constructing criteria for 
field identification of these site types.
Archaeological Remains o f Ethnohistoric Great Basin Dwellings and Caches. 
Included in Steward’s (1941) Nevada Shoshone culture elements lists is a description of
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an abandoned gabled dwelling located in the White Mountains, north of Fish Lake Valley 
and about 120 km west of the study area. The dwelling was described to Steward in a 
1937 letter from G. H. Anderson, California Institute o f Technology. The gabled 
dwelling Anderson described was constructed of juniper logs, which were held in place at 
the base with large rocks and rested against each other at the top. He had observed 
several of these structures in “various degrees of ruin” (Steward 1941:335) throughout 
the White Mountains. In some cases, only rock circles, sometimes with obsidian and 
chert tool manufacturing debris at the openings o f the stone foundations of the dwellings, 
remained, leading Anderson to infer that the many stone circles observed at sites in the 
Owens Valley may have been house remains.
Bettinger (1976) excavated an ethnohistoric Shoshone winter dwelling in the Reese 
River Valley, about 130 km northwest of the study area. Steward (1941:283) reported 
that the Reese River Shoshone constructed conical lodges for winter dwellings. Surface 
remnants of the dwelling consisted of a 5 m by 6.5 m elliptical depression, 15 cm deep, 
encircled by a single course of about 50 boulders and several smaller cobbles, with an 
opening facing east. A smaller stone circle, about 2 m in diameter, was located east of 
the dwelling remains at the opposite end of the site, but was not excavated (Bettinger 
1976:313-315).
Excavation of the stone house ring revealed a compacted silt and sand floor 
containing one large and one small hearth depression and eight postholes. The hearths, 
located near the center o f the ring, were 10 cm deep and contained charcoal and a small 
amount of charred bird, rabbit, and sheep bones. Half of the larger hearth was ringed 
with stones (Bettinger (1976:317,324).
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Historic artifacts attributable to Western culture, totaling more than 200 items, were 
predominant in the sub-surface dwelling assemblage. One tin can lid, two pieces of 
worked glass, 25 mirror glass fragments (from one mirror), two shotgun shell bases, two 
rivets, four metal knife blades, one drill bit, one tool shank, 19 nails, 15 tacks, 11 studs, 
one screw, one bracket, eight pieces of bent wire, nine unidentifiable metal fragments, 
one cinch ring, three glass buttons, two pearl buttons, two metal buttons, one piece of 
shoe leather, 31 leather nails, three leather screws, and 92 glass beads comprised the 
historic items. Traditional Shoshone artifacts located on the floor surface included 30 
pieces of lithic debris, 2 gneiss groundstone fragments, two pieces of worked bone 
(gaming pieces), and one piece of red ochre, a total of 35 artifacts. Based on the types 
and distributions o f artifacts and features in the house ring, Bettinger (1976:318-325) 
concluded that sleeping, caching of implements, and some cooking, probably during 
inclement weather, were the primary activities conducted within the dwelling. The 
gaming pieces suggest that leisure activities also took place in the lodge.
The entire winter camp site covered an area of about 5,000 m^. Surface artifacts 
surrounding the features included two granite grinding slabs positioned about 1.5 m from 
the stone house ring. An historic cast clothes iron, probably used as a mano, was stored 
beneath one grinding slab. Other surface artifacts, scattered throughout the area, included 
lithic debris, groundstone, and a great deal of historic debris that includes tin cans, nails, 
and glass. Based on the Western historic artifact styles and the presence of lithic debris 
in association with the historic artifacts, the site was estimated to have been occupied no 
later than the 1890s (Bettinger 1976:313-314,324).
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Site 26Ny3393, a multi-component site located in the study area on the NTS in the 
Belted Range, contained an ethnohistoric period winter camp. A gabled dwelling and 
associated smaller stone ring were excavated. Surface remains of the gabled dwelling 
consisted of several juniper lodge poles that had been felled by burning the base of large 
juniper branches. Two of the juniper logs were Y-shaped and had apparently supported a 
ridge beam that was yet resting in the crook of one of the Y-shaped support posts. Rocks 
provided additional support for a few of the larger structural poles. The dwelling, which 
had an entrance facing east, measured approximately 4 m in diameter. A hearth, located 
at the entrance of the dwelling, contained substantial quantities of charred rabbit bones 
and several Great Basin brownware ceramics sherds. Two Olivella shell beads of a style 
popular from about A.D. 1769 to A.D. 1864 and 33 glass trade beads were unearthed near 
the hearth. Four charcoal samples recovered from the hearth returned calibrated 
radiocarbon dates from A.D. 1446 to A.D. 1955 (DuBarton 1992:4,21-24,26,48, 63-69).
A single course stone circle, measuring about 3.5 m in diameter, was situated 550 m 
west of the dwelling. The illustration of this feature showed stones distributed 
throughout the interior of the stone ring as well, causing a raised, rather than depressed, 
surface appearance. The sole artifact recovered from within the stone circle was a piece 
of lithic debris. Four chipped stone flakes and a Humboldt point were recovered from the 
surface within 10 m of the feature. Pinyon caching was offered as a possible function of 
the smaller stone circle (DuBarton 1992:24,29).
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Summary
Archaeological research in central Nevada provides data with which criteria for 
identification of ethnohistoric period sites in the study area can be established. The 
presence of historic Western culture artifacts in association with traditional Native 
American artifacts is the primary indicator for ethnohistoric period archaeological sites. 
More common historic items found at ethnohistoric period sites in the region are tin cans, 
glass, and hardware. Some historic items exhibit evidence of reconfiguration to meet 
Western Shoshone traditional lifeway needs, such as glass serving as a raw material 
resource for tools manufactured through traditional chipped stone tool technology.
Several criteria for Shoshone winter camps are projected based on Steward’s (1941) 
ethnographic data and data collected during excavations of two ethnohistoric Western 
Shoshone winter camp sites (Bettinger 1976; DuBartonl992). The most common surface 
features indicative of Great Basin ethnohistoric dwellings appear to be circular to 
elliptical stone ringed depressions ranging in size fi*om about 4 m to 6.5 m in diameter. 
Juniper poles that were used for structural support may also be found in association with 
the foundation remains. Evidence of a hearth inside the stone dwelling circle, such as 
discolored soil, charcoal, or charred animal bones, may also be visible on the surface. A 
smaller stone circle ranging in size from 2 m to 3.5 m in diameter, possibly raised and 
containing stones throughout the surface o f the feature, should also be located at the 
winter camp within a few hundred meters of the dwelling foundation.
Surface artifacts associated with ethnohistoric dwelling remains should consist of a 
combination of artifacts attributable to both historic Western and traditional Native 
American cultures. Chipped stone tools and manufacturing debris, grinding stones, tin
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cans, glass, and nails appear to be the most abundant and visible surface artifacts located 
in or near winter dwellings. Glass trade beads are apparently common indicator artifacts 
located within ethnohistoric winter camp dwellings, but are far less visible as surface 
manifestations, likely to be recovered only through excavation and screening.
Food storage was proposed as a possible function of a smaller stone ring feature 
located at the two winter camps. No evidence, though, was located during either study to 
support this assumption. A single piece of chipped stone manufacturing debris unearthed 
at 26Ny3393, the Belted Range winter camp, is the sole artifact found in direct 
association with these features, a common Great Basin artifact that offers no illumination 
as to possible function. The stones distributed throughout the internal surface of the 
smaller stone ring at 26Ny3393 may be the remnants of the stone and brush cache cover 
used by ethnohistoric Great Basin peoples o f  the region and is the strongest evidence in 
support o f an interpretation of pinyon/seed/root cache for these features. Based on this 
scant evidence, these enigmatic features are tentatively defined as food caches, but 
further research may yield alternative interpretations.
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CHAPTER 4
FIELD RESULTS: LIDA VICINITY, KAWICH MOUNTAINS, AND 
BEATTY/BELTED MOUNTAINS SHOSHONE CAMPS
Field research was conducted in 11 one-day sessions and one two-day session 
between July 2001 and February 2002. Field reconnaissance centered on spring 
catchments (Thomas 1988:163) that Steward’s (1997:Figure 7 [1938]) documentation 
indicates were in areas used by ethnohistoric peoples of the study area. In the Lida 
Vicinity, winter camp remains meeting the criteria established in Chapter 3 were located 
at Wildhorse Spring in the Coldfield Hills and at Jerome Spring on the south face of 
Stonewall Mountain. In the Beatty/Belted Mountains district, remains of a winter camp 
were located near Indian Spring in the Belted Range on the NAFR. The NTS Cultural 
Resources Manager provided access to data collected during mitigation o f 26Ny3393, an 
ethnohistoric winter camp located in the south Belted Range at the edge o f South Silent 
Canyon. Obsidian artifacts previously collected from the site comprise most of the 
Beatty/Belted Mountains district sample.
Despite the proportionately greater amount of field research in the Kawich Mountains 
district, seven one-day sessions and half of the two-day session, only one ethnohistoric 
winter camp was located. However, a temporary camp along Breen Creek was 
discovered that Steward’s (1997 [1938]) data indicate was the area where Kawatc hosted 
fall festivals. If the site is a Kawich Mountains district fall festival temporary camp, then
69
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obsidian artifacts from the site should have originated from sources in a festival 
participant’s district. Thus, the site should contain data appropriate to meet the objectives 
of this study and is the second Kawich Mountains district study site. Figure 6 shows the 
locations of the study sites.
Surface recordation, focusing on dwelling remains, was completed at each of the five 
camps discovered during field research. The sites are all located in riparian zones and 
vegetation is generally quite thick. Vegetation was not removed to avoid impacting the 
fragile, desert wetlands environments, hindering recovery of surface data. In addition, 
patches of snow were present during fieldwork at Jerome Spring, Sumner Spring, and 
Indian Spring, further restricting surface data recovery.
Reconnaissance of areas up to 500 m from structural remains was completed in effort 
to locate tool manufacturing/maintenance loci and collect obsidian debris suitable for 
EDXRF analysis. Other features and artifact types in the area surrounding the dwellings 
were noted. Samples of obsidian artifacts, comprising raw material reduction flakes, tool 
finishing/resharpening waste flakes, and broken tools, were collected from each site.
Some of the study sites contain prehistoric components, making it difficult to ensure 
that all obsidian flakes and tool fragments were deposited at the sites during the 
ethnohistoric period. Potential for and measures taken to mitigate diachronic sample 
contamination are discussed in site descriptions where applicable. Mixing of historic site 
components attributable to Western culture and ethnohistoric Shoshone site components 
was also problematic. The Nevada Division of Water Resources records supplied a great 
deal of data that assisted in isolating historic components and were a valuable tool in 
more clearly defining ethnohistoric site components. Historic water records data are 
included in the following study site descriptions.
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Figure 6. Locations of Ethnohistoric Study Sites. Note: Mapped on Goldfield, Nevada 1:250,000-scale 
metric topographie map (USGS 1970 [1954]).
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Lida Vicinity Shoshone Winter Camps
While most of the district lies west of the study area. Steward’s (1997:69 [1938]) 
documentation indicates that at least one Lida Vicinity winter village in the Goldfield 
Hills and a winter camp on Stonewall Mountain lie within the study area. Two 
ethnohistoric Lida Vicinity winter camps were located following review of site records 
and field reconnaissance. The Lida Vicinity winter camp named Hugapa, 26Nyl446, 
appears to contain no prehistoric components underlying the ethnohistoric period 
occupation, thus providing prototype data that was useful in analyzing study sites 
containing multiple indigenous components. The Jerome Spring winter camp, 
26Nyll470, comprises both ethnohistoric and prehistoric components.
26Nyl446, Husaoa. Steward (1997:69 [1938]) notes that a few Shoshone people, 
among whom was an individual named Matsum Sam, lived at a three-spring village 
complex named Matsum, located a few miles east o f Goldfield at an elevation of about 
5,800 feet. The three springs comprising Matsum were named Kamuva, translated as 
jackrabbit water, Wi:pa, meaning knife water, and Hugapa, cane water. Hugapa is the 
only spring in the Matsum complex also identified with its Western name, Wildhorse 
Spring, which made field location of this ethnohistoric winter camp location relatively 
straightforward.
Review o f site records revealed that in 1978, one site, 26Nyl446, was recorded in the 
vicinity of Wildhorse Spring at an elevation of about 1,800 m above sea level (Nellis Air 
Force Base [NAFB], Archaeological Site Survey Record [ASSR], 13 June 1978, 
Ferraro/Olsen). The recording archaeologists described the site as containing multiple 
components attributable to historic and prehistoric times. The prehistoric component was 
recorded as a lithic scatter eroding downslope from a rock outcrop that likely served as a
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shelter. The historic component was described as two structures and two corrals with 
associated tin can and glass scatters. Structure 1 was constructed of milled lumber with a 
cormgated steel roof and Structure 2 consisted of a two-room, partially collapsed, rock 
foundation. Reconnaissance of 26Nyl446 revealed that Structure 2 is actually the 
remains of an ethnohistoric Shoshone winter house associated with the lithic scatter and 
an alcove oven feature that was undetected in the 1978 recordation of the site.
Site 26Nyl446 is located in the Bailey Greasewood/Shadscale vegetation alliance. 
Grasses, which include Indian ricegrass and rabbitsfoot grass {Polypogon ssp.), are the 
dominant groundcover throughout the site. Prince’s plume {Stanleya pinnata) and desert 
trumpet {Eriogonum inflatum) are relatively common co-occurrents. Greasewood, 
shadscale, Joshua tree, ephedra, and rabbitbrush are shrubs distributed throughout the site 
and surrounding area. Cattail {Typha ssp.) and seep monkeyflower {Mimulus guttatus) 
dominate in the riparian zone formed by the small stream emanating downslope from the 
spring source and terminating in a shallow, marshy pool about 15 m to the northeast.
Nevada Division of Water Resources records indicate that initial historic development 
of Wildhorse Spring occurred in 1913. In April of that year, George E. McKenna of 
Goldfield, Nevada was the first to file for appropriation of surface waters for the purpose 
of watering 100 head of cattle and 10 horses. McKenna excavated a 50 feet long open 
cut and 18 feet long tunnel to divert water from the source through 200 feet of 1.5 inch 
metal pipe to a tank 11 feet in diameter and 2 feet deep. In 1944, McKenna assigned his 
right for surface waters appropriation to Chris Dahlstrom, who assigned his right to 
James M. Daniels of Goldfield, Nevada in 1948 (State of Nevada Certificate of 
Appropriation of Water [SNCAW], Application No. 3908, Certificate Record No. 1581, 
Book 6, Page 1581).
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Two components comprise 26Nyl446, one historic and one ethnohistoric. The 
historic component comprising 26Nyl446 includes renmants of a 10 x 12 feet collapsed 
rancher’s line shack constmcted of 2 x 8 inch wood planks and sheets of corrugated steel, 
metal piping running from the spring to a rectangular metal trough, and a double corral 
constructed of barbed wire, steel cable, 8 x 8  inch wood posts, and 8 inch diameter 
riveted steel pipe. A diffuse sanitary can and bottle glass scatter surrounds the line shack. 
An NAFR employee who was bom and raised in the Beatty, Nevada area (personal 
communication 2000) stated that the riveted metal pipe comprising the corral support 
posts was the “trademark” corral construction material used by Daniels, a local rancher of 
the 1940s though 1970s.
The ethnohistoric component of 26Nyl446, which will be referred to in this 
discussion as Hugapa and is illustrated in the Figure 7 site map, is comprised of the stone 
and earth foundation of an ethnohistoric winter house, a can and glass scatter associated 
with the winter house, an extensive but diffuse stone and glass tool 
manufacturing/maintenance locus eroding downslope from a welded tuff outcrop 
containing several alcoves, and a hearth located in a small alcove in the tuff outcrop. The 
winter dwelling remains comprise a two-room stone and earth foundation situated against 
a hill at the mouth o f a drainage on the east face of the Goldfield Hills. The largest room 
is oblong, measuring about 6 m northeast/southwest by 4 m northwest/southeast. The 
smaller room is circular and about 3 m in diameter.
The hillside was excavated to a depth of about 1 m to form the northwest wall of the 
larger room. Tuff boulders are scattered in an arced pattern along the top of the 
excavated earth wall. The northeast wall is constructed of five courses o f pink and gray 
brecciated rhyolite tuff boulders, shown in the inset in the Figure 8 site overview photo.
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An opening about 1 m wide is located roughly 2 m from the comer and faces southeast.
excavated into 














X flaked g lass
stove pipe
Figure 7. Site Map of 26Nyl446, Hugapa. Note-. Artifact symbols indicate general locations only, not 
actual quantities present or sizes.
A mounded ring of tuff boulders, sticks, and twigs, about 1.5 m in diameter, lies in 
front of the southwest wall on the west side of the opening. The southwest wall, which 
separates the two rooms, is constructed of two courses of tuff boulders. The remainder of 
the foundation of the smaller room is constructed of a single course of boulders with an 
opening about 0.5 m wide and facing southeast.
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Figure 8. Wide-angle Photo of Hugapa: figure stands in largest room; rock alcoves are at top right; 
historic component is at left center; inset is close-up of southeast wall.
Grasses and rabbitbrush are growing in the colluvial deposits that cover the interior 
floor o f the stone foundation. Three sections of stovepipe, two in the larger room and one 
in the smaller room, are mostly covered by the colluvium. Unfortunately, the lack of 
visible structural poles, postholes, and roof material make it impossible to determine 
whether the Hugapa winter house was a conical or gabled lodge.
Three pieces of pressure-flaked aqua glass were located at the exterior of the smaller 
room near the entrance. A hole-and-cap, soldered-seam food and milk can scatter 
containing two pieces of worked, solarized bottle glass is concentrated beneath a large 
Joshua tree about 6 m east of the entrance to the larger room. A dirt path winds south 
from the winter house uphill to the spring and continues to a welded tuff outcrop located 
at the top of the hill. The outcrop contains several alcoves with no deposition, but a 
diffuse scatter of rhyolite, volcanic chert, and obsidian tool manufacture/maintenance
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waste flakes and broken tools, and two pieces of pressure-flaked brown bottle glass 
begins along the base of the outcrop and is eroding downslope to the east, suggesting that 
the outcrop served to shelter people from the elements while they were making or 
repairing stone and glass tools. A sample of 41 obsidian artifacts comprising waste 
flakes and tool fragments were collected from the surface scatter for EDXRF analysis.
One small alcove, about 1.5 m long by 0.5 m high by 1 m deep and located at the 
southeast end of the outcrop, contains cultural deposits. A single course of stones 
forming an arc was placed at the opening of the small alcove and a greasewood branch 
lies against the south end of the stone arc. A thick layer of ash, charred wood, charred 
stones, and fragments of charred animal bone cover the entire alcove floor surface. 
Burrowing animals and chukars, observed roosting in the alcove during site 
reconnaissance, have severely perturbed the deposits. The size and shape of the alcove in 
combination with the types of cultural remains suggest that this feature was a place to 
roast food, similar in function to an oven.
Lithic flakes, mostly obsidian, are also present in the alcove oven deposits in 
significant quantities. Steward (1941:286) recorded that one method that Lida Vicinity 
Shoshone used to start fires was to strike two pieces of obsidian together to create a 
spark, which ignited brush tinder. The presence of the lithic flakes in the alcove oven 
deposits is likely the result o f the strike-rock fire starting technique described.
Also lying on the surface of the alcove oven were an obsidian Desert Side-notched 
point^ (Thomas 1981:18) and a class E3b Olivella shell bead’’ (Bennyhoff and Hughes 
1987:129), which are traditional Shoshone artifacts that were in use during the
“ Description (after Thomas 1981:11-14): weight=0.8 g, thickness=2.5 mm, Lt=18 mm, La= 16.5 mm, 
Lm= 18 mm, BIR=0.92, MaxWpos=0%, Wb= 11 mm, Wm=11 mm, Wg / Wm =1.0, Wn=7.2 mm, PSA=135“.
Description (after Bennyhoff and Hughes 1987:129): oval, shelved, drilled from both sides, edges ground, 
length=12 mm, width=10 mm, thickness=1.2 mm, perforation=2.5 mm, curvature# mm, weight=0.3 g.
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ethnohistoric period. In combination with types of temporally significant Western culture 
artifacts located at the site, a relatively narrow period for site occupation can be deduced. 
Figure 9 illustrates time-sensitive artifacts located at Hugapa.
Figure 9. Time-sensitive Artifacts Located at Hugapa. Clockwise from top left: obsidian Desert 
Side-notched point; class £3b Olivella shell bead; pressure-flaked aqua glass bottle fragment; hole- 
and-cap, soldered-seam milk can with flaked, solarized bottle glass fragment.
In the central hydrographic Great Basin, archaeological evidence indicates that use of 
Desert Side-notched arrow points began around A.D. 1300 and continued into historic 
times (Thomas 1981:18). Steward’s (1941:221) data indicate that one of the arrow points 
used by Nevada Shoshone was a stone, side-notched type, identical in appearance to the 
Desert Side-notched point in Figure 9. Class E3b Olivella shell beads date to post A.D. 
1800 on the central California coast, the area where the beads were produced (Bennyhoff 
and Hughes 1987:129; Hughes and Bennyhoff 1986:248). These traditional time-
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sensitive artifacts found in association on the surface of the alcove oven deposits indicate 
that the site was occupied no earlier than A.D. 1800.
The flaked, solarized bottle glass fragments located near the winter house foundation 
further narrow the period of occupation at Hugapa. Impurities, specifically iron oxide, in 
the silica sand used to manufacture bottle and window glass result in the production of 
aqua-tinted glass products. Beginning in about A.D. 1880, manganese, a glass 
decolorizer then imported from Germany, was commonly added to bottle glass 
ingredients to eliminate the aqua tint and produce clear glass containers desired for 
packaging preserved foods, perfumes, and patent medicines. Upon extended exposure to 
sunlight, manganese photo-oxidizes in reaction to the sun’s ultraviolet light rays and the 
solarized, decolorized glass acquires a pink to purple hue. World War I interrupted U.S. 
trade with Germany and in about A.D. 1916, glassmakers began adding selenium in lieu 
of magnesium to decolorize glass. By the early 1920s, manganese was no longer used as 
a decolorizer by U. S. glass manufacturers (Coming Museum of Glass 2002; Newman 
1970:74; Rock 1990:25). Based on these data, the presence of pressure-flaked solarized 
glass in the Hugapa artifact scatter indicates that ethnohistoric site occupation occurred 
between about A.D. 1880 and A.D. 1920.
The period for the technology used to manufacture food and milk cans in the scatter 
near the winter house is consistent with that of the solarized glass. Can seams were 
lapped and joined with a thin, uniform line of solder and the filler hole caps and vent 
holes on can tops were neatly solder-sealed. The uniformity in the solder sealing of the 
can seams indicates that the cans were likely manufactured using a semi-automatic body 
maker, which was invented in A.D. 1883. By A.D. 1920, soldered-seam cans were
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completely replaced by double-folded seam sanitary cans, the manufacturing process for 
which was invented in A.D. 1904 (Can Manufacturers Institute 2000).
In summary, time-sensitive artifacts located at Hugapa firmly place the site in the 
ethnohistoric period, indicating an occupation no earlier than AD. 1883 and probably no 
later than A.D. 1920. Nevada Water Resources Division records (SNCAW, Certificate 
Record No. 1581, Book 6, Page 1581) indicate that development of the spring for 
livestock watering occurred in A.D. 1913, which would have severely impacted the 
riparian environment, probably leaving Hugapa a less than desirable place for Shoshone 
habitation. It is consistent with time-sensitive artifacts that the Matsum Shoshone had 
already abandoned or been forced to leave the winter dwelling at Hugapa by A.D. 1913 
when the spring was developed by McKenna and became officially recorded by the State 
of Nevada as Wildhorse Spring.
26Nyll470, Jerome Spring Winter Camp. Steward (1997:69 [1938]) documented 
that Palmetto Fred and six family members stayed at a winter camp called Tumbasai ’uwi 
(tumbi, rock + pa, water + sa i’uwi, fall down) on Stonewall Mountain, “probably at 
Stonewall Spring, 5,900 feet, on the northem side of Stonewall Mountain”. While 
Stonewall Spring is outside the study area, the remains of a winter camp, encompassed 
within the boundaries of site 26Nyl 1470, were located on the west study area boundary 
at Jerome Spring. Jerome Spring is located on the south face of Stonewall Mountain at 
an elevation of 2,150 m and about 25 km south of Hugapa. Steward’s (1997[1938]) 
Figure 7 map includes the location of a spring on Stonewall Mountain’s south face that is 
probably Jerome Spring, but does not indicate that Shoshone families used the spring area 
for any purpose. However, the uncertainty expressed in Steward’s (1997:69[1938]) 
statement concerning the location of Palmetto Fred’s winter camp on Stonewall
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Mountain, the frequent residential shifts in Shoshone settlement locations (Steward 
1941:210), and the archaeological remains located at Jerome Spring suggest that it is 
possible that Palmetto Fred and family resided at Jerome Spring rather than, or in 
addition to. Stonewall Spring.
Site 26Ny11470, located in the canyon in which Jerome Spring is situated, is an 
extensive (350 acres), multi-component site that time-sensitive artifacts indicate may 
have been used by indigenous peoples throughout the last millennium. The site is located 
on Stonewall Mountain at an elevation of 2,150 m in an area of vegetation alliance 
transition from Big Sagebrush to Pinyon Pine/Utah Juniper, and those three plant species 
are dominant throughout the site. Rabbitbrush, ephedra, and wax currant are common co- 
occurrents. Seep monkeyflower. Great Basin wild rye (Leymus cinereus), several large, 
globe-shaped willows (Salix ssp.), and a substantial thicket of interior rose (Rosa 
woodsii) are prominent in the riparian area formed by runoff from the perennial spring. 
The spring emanates from the bedrock in at least two separate locations and forms a 
narrow, shallow stream flowing up to 200 m to the south during wet seasons.
Historic development of Jerome Spring has been minimal, likely due to the steep, 
rocky, mountain terrain that must be traversed to access this perermial water source. 
Figure 10 illustrates the rugged approach to the spring. The Kawich Cattle Company was 
the first to appropriate surface waters rights to Jerome Spring in January of 1920 for 
stock watering. Spring development consisted o f the construction of an earth, rock, and 
log dam 20 feet long by 2 feet high. The Kawich Cattle Company assigned surface 
waters appropriation rights to A.M. Johnson in 1929, who assigned his rights to Norris 
Pitt in 1930, who assigned appropriation rights back to Johnson in 1933. Johnson’s estate 
assigned appropriation rights to Floyd R. Lamb in 1948, who subsequently assigned his
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rights to James M. Daniels in 1949, about a year after Daniels had acquired surface 
waters appropriation rights to Wildhorse Spring (SNCAW, Application No. 5931, 
Certificate Record No. 850, Book 4, Page 850).
Figure 10. Precipitous Approach to 26Nyll470 on Stonewall Mountain.
No further development of the spring is recorded in the Nevada Water Resources 
Division records. However, 2 inch steel pipe is embedded in the bedrock to channel 
water from the upper springhead and a fence, expediently constructed of barbed wire, 
railroad ties, 2 x 8  inch wood planks, scraps o f corrugated steel, T-bar fencing stakes, and 
steel pipe, is placed across the mouth of the canyon about a meter south of the winter 
house remains. The NAFB Natural Resources Program Manager (Eric Watkins, personal 
communication 2001) indicated that the fence had been placed in the 1970s or 1980s, 
possibly by the Bureau of Land Management, to protect the fragile desert riparian area
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from feral horses. Remnants of the Kawich Cattle Company dam are located a few 
meters south of the springheads.
Due to the prehistoric components that also comprise 26Nyl 1470 and the scarcity of 
Western culture artifacts, isolating ethnohistoric components was problematic in 
comparison to Hugapa. The east boundary of 26Nyll470 consists of rock alcoves 
located on the mountain ridge forming the top of the east canyon wall. Artifacts found at 
these alcoves include stone tool maintenance/manufacturing debris, stone tools that 
include a Rosegate point, and grinding stones. Rosegate series arrow points were in use 
in the central Great Basin from A.D. 700 through A.D. 1300 (Thomas 1981:19-20). The 
lack of Western culture artifacts and the presence of the Rosegate point indicate that this 
component may have been used prior to the ethnohistoric period, possibly more than a 
millennium ago.
At the bottom of the canyon about 500 m west o f the prehistoric component lie the 
ethnohistoric winter house ruins. The foundation is constructed of rhyolite boulders 
comprising a single, oblong room with a circular entry area. The entrance faces west. 
The dwelling remains lie on a gentle slope adjacent to the stream emanating from Jerome 
Spring and measure about 5.5 m northeast/southwest by 4 m northwest/southeast. A 
rhyolite outcrop located at the base of the east canyon wall forms the northeast wall of the 
structure.
The east and west walls are about five courses high and each bear a rectangular nook 
constructed of flat, rectangular stones beginning at the third course. The nooks measure 
about 40 cm long by 30 cm high by 30 cm deep. The inset in the Figure 11 photo of the 
dwelling foundation shows the nook in the east wall. The south wall, which forms an arc
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with an opening about 0.5 m wide, is three to four courses high. Loose stones lie on both 
sides of the walls.
M L
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Figure 11. Jerome Spring Winter House Foundation, 26Nyll470: inset shows east wall nook.
The winter house interior surface is filled with colluvial deposits. Sagebrush and 
rabbitbrush are overgrown throughout the structure’s interior, especially in the entry area, 
which made surface recordation difficult. Two partially buried, axe-hewn juniper posts 
lie in the entry area to the north of the entrance. A metal fragment of unidentifiable 
function located near the east wall nook is the only other evidence of contact with 
Western culture. Two juniper logs, mostly buried and measuring about 2 m in length, lie 
outside the foundation to the west of the entrance at the edge of the stream. Due to the 
lack of in situ roof poles, it is not possible to determine through surface remains whether
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the winter house had been a gabled or conical dwelling. An obsidian biface and several 
flakes are scattered amid a rock outcrop about 5 m east of the dwelling.
The northwest and southwest canyon walls encompass outcrop alcoves containing a 
few pieces of obsidian and chert lithic debris. Two axe-hewn logs in front of an alcove 
containing 10 lithic flakes situated northwest of the lowest springhead suggest 
ethnohistoric period use o f the northem portion of the site. A single-course stone circl, 
roughly 2 m in diameter, is located east of the alcove. About 100 m south of the alcove 
and 30 m northwest of the winter dwelling foundation near the top of the west side of the 
canyon is a tool maintenance/manufacturing locus from which 74 pieces of obsidian 
debris were collected for EDXRF. The locus contains roughly equal percentages of 
volcanic chert and obsidian artifacts eroding downslope from a rhyolite outcrop. At the 
canyon ridge top to the southwest, about 200 m from the dwelling foundation, is a food 
processing locus comprised of grinding stones and obsidian and volcanic chert flakes and 
tools.
While lithic artifacts are more abundant at 26Nyll470 in comparison to any other 
study sites, evidence of contact with Western culture is comparatively sparse. No 
Western culture artifacts were located in association with any of the tool 
manufacturing/maintenance loci. The locus situated on the west side of the canyon 
between the alcove with axe-hewn logs and the dwelling foundation is assumed to be 
most likely associated with the ethnohistoric component, as is the food processing locus, 
based on proximity to the foundation remains and alcove and the assumption that the 
activities implied by the material remains comprising the loci would most certainly have 
taken place at a winter camp. Figure 12 is a site map illustrating the configuration of 
what is perceived to be the ethnohistoric component of 26Ny11470.
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Figure 12. Ethnohistoric Component of 26Nyll470. Note: Artifact symbols indicate general locations
only, not actual quantities present or sizes.
The scarcity of Western culture artifacts at 26Nyll470 also makes it difficult to 
narrow the period for ethnohistoric occupation of the site. The high numbers of stone 
artifacts and minimal evidence of contact with Western culture could be inferred to 
indicate a very early ethnohistoric period occupation in the mid-1800s, prior to the time 
when canned and glass bottled products were widely available to immigrating settlers and 
subsequently, to regional Native Americans. These same data could be interpreted as 
indicative of deliberate avoidance of contact with Western culture. The remote location
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and difficulty in accessing Jerome Spring may have made the site attractive as a refuge 
area to Shoshone people who were attempting to maintain their traditional lifeway while 
facing loss of access to traditional subsistence and settlement localities caused by the 
influx of settlers during the early twentieth century regional mining boom (Zanjani 1992). 
Based on the current data, it can be stated that Shoshone people last occupied the winter 
camp at Jerome Spring within the past 150 years.
Kawich Mountains Shoshone Camps
The Kawich Mountains district comprises the Kawich Range, known as Piadoya (big 
mountain) to the regional Shoshone, and the Hot Creek Range to the north. Based on 
Steward’s (1997:111 [1938]) data, the majority of Piadoya winter camps should lie 
within the study area boundaries. Kawatc, a regional “chief’, and his family members 
inhabited three winter camps that Steward’s (1997[1938j) Figure 7 map indicates were 
located along the east bank of Breen Creek. Two other families inhabited winter camps 
at Rose Spring, called TUava (serviceberry water), in the south Kawich Range. Although 
several sites, some o f which were recorded as ethnohistoric winter camps, have been 
located in the Breen Creek and Rose Spring vicinities over the past two decades of 
archaeological research, reconnaissance revealed that none of these sites met the criteria 
established in Chapter 3. Fortunately, two ethnohistoric period sites containing data 
suitable to meet the objectives of this study, one winter camp at Sumner Spring and a 
series of temporary camps near Silverbow Springs at Breen Creek, were identified 
through field reconnaissance of Kawich Range spring catchments.
26Nyl440/26Nyl413, Sumner Spring Winter Camp. Sumner Spring is located on the 
east face o f the Kawich Range at an elevation of 2,075 m and according to Steward’s
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(1997;Figure 7 [1938]) data, was the site of a temporary camp. While descriptions of 
temporary camps are not included in his Western Shoshone data, it is noted that 
dwellings at temporary camps, if constructed, required considerably less time and energy 
expenditure than winter dwelling construction. Wickiups, brush windbreaks, and rock 
alcoves were common temporary camp shelters (Steward 1941:282, 334-335). 
Archaeological remains located at Sumner Spring indicate that the area surrounding the 
spring was actually the site o f a more permanent Shoshone winter camp rather than a 
temporary camp as Steward’s (1997 [1938]) data indicate.
Two sites, 26Nyl440 and 26Nyl413, have been recorded in the vicinity of Sumner 
Spring. Originally recorded in 1978 (NAFB, ASSR, 5 July 1978, Stockton), 26Nyl440 
was described as a two component site, one historic and one prehistoric. The historic 
component, related to spring development, was described as four spring-outlet features 
and an earthen dam. Associated with outlet number four, which the recording 
archaeologist felt might be the oldest feature, was a glass and can scatter. With the 
exception of a wooden ladder, no artifacts were found in association with spring-outlet 
features one through three and the earthen dam. The prehistoric component was 
described as a temporary camp comprised of chert and obsidian debitage, grinding stone 
fragments, and fire-cracked rock, which had been heavily impacted by historic and 
modem spring development. The recording archaeologist felt that the prehistoric site 
might have been a winter camp used by Shoshone people, but offered no evidence in 
support o f this supposition.
In 1994, 26Nyl440 was re-recorded as a site containing both historic and prehistoric 
components, but the historic component was named an “historic farming/ranching camp” 
(NAFB, Intermountain Antiquities Computer System [MACS] site form, 20 July 1994,
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McMullen-Siebach/Zukosky). The camp was described as a dugout structure (spring 
outlet four in the 1978 recordation), a “possible root cellar” (the earthen dam in the 1978 
recordation), and associated can and glass “dumps”. The prehistoric component was 
described as a chert and obsidian lithic scatter that had been severely impacted by spring 
development.
Site 26Nyl413, located on a knoll to the west of 26Nyl440, was also recorded in 
1978 (NAFB, ASSR, 5 July 1978, Stockton) and again in 1994 (NAFB, M ACS site 
form, 20 July 1994, Zukosky). Descriptions o f archaeological remains, a diffuse obsidian 
and chert scatter, are fairly consistent although the 1994 recording archaeologist noted a 
rhyolite metate in the site’s assemblage. Based on the ethnohistoric winter camp criteria 
established in Chapter 3, data gathered while recording Lida Vicinity Shoshone winter 
camps, and additional archaeological evidence present at the Sumner Spring sites that 
was not noted in the earlier site records, it is highly likely that 26Nyl413 is a pinyon nut 
storage/processing locus associated with the ethnohistoric Shoshone winter camp remains 
that comprise one of the two components to 26Nyl440.
Sites 26Nyl440 and 26Nyl413 are located in the east Kawich Range foothills in an 
area o f vegetation alliance transition from Big Sagebrush to Pinyon Pine/Utah Juniper. 
Those species, as well as rabbitbrush, dominate the site landscape. Ephedra and Utah 
serviceberry occur as limited specimens. Cattail, rabbitsfoot grass, and Great Basin wild 
rye are dominant in the Sumner Spring riparian zone.
The historic component of site 26Nyl440 is related solely to extensive development 
of Sumner Spring for livestock watering purposes. Nevada Division of Water Resources 
records indicate that Ira Murdock, manager o f United Cattle and Packing Company, was 
the first to apply for Sunmer Spring surface waters appropriation rights in August 1919.
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Cattle company personnel excavated a 100 feet tunnel to develop the sprin^iead, 
channeling surface waters to fill stock watering troughs located near the spring and 
through 12,725 feet of 2 inch and linch pipeline connecting Sumner Spring to a pipeline 
emanating from Cedar Spring to the south (SNCAW, Application No. 5662, Certificate 
Record No. 949, Book 4, Page 949).
In the late 1940s when the Fallini brothers gained Sumner Spring surface waters 
appropriation rights for watering livestock, 100 feet o f 3 inch pipe was installed at an 
excavated tunnel to carry water to a 2 x 2.25 x 14 feet trough and a 15 x 15 x 2 feet 
earthen reservoir. The Fallini brothers also upgraded the pipeline connecting Sumner 
Spring to the Cedar Spring pipeline. The Fallini brothers currently maintain surface 
waters appropriation rights to both Sumner and Cedar Springs (SNCAW, Application No. 
13541, Certificate Record No. 3659, Book 11, Page 3659) and continue to pipe the spring 
waters to two earthen stock-watering reservoirs located approximately 15 km east of 
Sumner Spring.
Although more recent spring development has disturbed the remnants of historic 
spring development, several features remain relatively intact and are consistent with 
Nevada Water Resources Division records. Two excavations lined with galvanized steel 
pipe about 30 inches in diameter and ink-stamped with the year “1987” protrude from 1 
m to 2.5 m above ground surface. A third pipe lined springhead excavation appears 
abandoned. Pipelines connected to the 1987 tunnels carry water from the spring to the 
southeast where it connects to a pipeline originating at Cedar Spring. An earthen 
reservoir, constructed of dirt borrowed from the immediate area and piled into berm walls 
that taper to about 3 feet wide at the top, measiues approximately 1 5 x 1 5 x 4  feet and is
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located about 5 m northeast of the abandoned pipe-lined springhead. Cattail covers much 
o f the reservoir floor.
Obsidian and chert tool manufacturing/maintenance debris, a variety of food and milk 
cans that include soldered-seam and sanitary types, metal fragments, and a few pressure- 
flaked bottle glass fragments are distributed throughout the area o f spring development 
disturbance. One piece of flaked bottle glass is solarized. The widely dispersed artifact 
scatter continues to the south for about 40 m, ending at an excavated earth and stone 
structure foundation that evidence indicates is the remains of an ethnohistoric Shoshone 
gabled dwelling.
The gabled dwelling remains are situated against the south wall of a shallow drainage 
and consist of a single room measuring 6.5 m north/south by 5.5 m east/west, constructed 
in a manner quite similar to the Hugapa winter house. The south, east, and west structure 
walls were formed through excavation, about 1 m deep, into the south wall of the 
drainage. The excavated earth was piled to the east and west, forming berms on those 
sides. The north wall consists of four courses of rhyolite and rhyolite tuff boulders with 
a boulder-lined opening facing north and measuring 1.8 m long by 90 cm wide. The size, 
shape, and position of the stone alignment at the opening suggest a tunnel-like entryway. 
Solitary rhyolite boulders are spaced along the top of the south, east, and west walls in an 
elliptical pattern.
A juniper post from which bark has been removed through burning is embedded in 
the east wall berm at the entrance and protrudes about 1 m above the surface. A second 
juniper post, also prepared for construction use through burning, is embedded in the south 
wall 4.4 m due south of the entry post and extends about 70 cm above the surface. A 
juniper log, mostly buried by colluvial deposits eroding down the sides of the structure.
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lies between and in horizontal alignment with the two burned posts. The configuration of 
the juniper posts and buried log strongly suggests that these structural elements are the 
remains of a Shoshone gabled dwelling roof support system as described by Steward 
(1941: 233,283-284, 335). Mounds of sagebrush, pine humus, and earth lying at the base 
of the north wall are likely the remains o f the roof material used to cover the gabled 
dwelling. Figure 13 is a wide-angle photo of the gabled dwelling remains at Sumner 
Spring.
Figure 13. Sumner Spring Gabled Dwelling Remains: inset shows interior nook, entrance, and 
burned roof support post.
Sagebrush and rabbitbrush grow in the colluvial deposits that cover the dwelling’s 
floor surface. A rectangular nook, similar in size and shape to the wall nooks in the 
Jerome Spring winter dwelling, was built into the bottom of the north wall. The flat, 
rectangular stones forming the sides of the nook are partly collapsed. The photo insert in
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
93
Figure 13 shows the interior wall nook. Three soldered-seam hole-and-cap milk cans, 
identical in manufacturing technique to those located at Hugapa, are embedded in the 
exterior of the north wall opposite the wall nook.
Several additional soldered-seam hole-and-cap food and milk cans, an aqua patent 
medicine bottle, and a piece of scrap metal are scattered to the north of the dwelling 
entrance. The diffuse artifact scatter, consisting mostly of cans, continues to the north of 
the dwelling and throughout the area of spring development disturbance. Two pieces of 
pressure-flaked glass, one brown and one solarized, are among the artifacts located near 
the gabled dwelling remains. Lithic artifacts are sparse in comparison to the Lida 
Vicinity study sites and due to the historic surface distiubance, no definable tool 
manufacturing/maintenance locus was discemed. Consequently, 17 obsidian tool 
manufacturing/maintenance waste flakes, the total number located in the impacted 
artifact scatter, were collected for EDXRF analysis.
Time-sensitive artifacts located in the winter dwelling remains and in the smrounding 
artifact scatter provide evidence supporting a post-A.D. 1900 ethnohistoric occupation of 
the site. As discussed above, the presence of the pressure-flaked solarized bottle glass 
and uniformly soldered-seam hole-and-cap cans indicate occupation occurred between 
A.D. 1883 and A.D. 1920. Figure 14 shows these time-sensitive artifacts. The presence 
of sanitary cans in association with the soldered-seam cans, however, indicates that 
occupation likely occurred between A.D. 1904 and A.D. 1920. This is the period when 
sanitary can technology was replacing soldered-seam can technology, and thus, both 
types would have been available. It is consistent with time-sensitive artifacts that the 
gabled dwelling may have been abandoned as late as A.D. 1919 when Sumner Spring 
was developed for stock-watering purposes.
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Figure 14. Time-sensitive Artifacts at Sumner Spring: right, pressure-flaked solarized bottle glass, 
left, soldered-seam, hole-and-cap (not visible in photo) miik cans cached in exterior wall of dwelling.
Site 26Nyl413 is located on a knoll to the northwest of the gabled dwelling remains. 
On the east face of the knoll is a sparse artifact scatter comprised of about 10 obsidian 
and chert flakes and a rhyolite tuff grinding stone. A single-course stone circle 
measuring 80 cm in diameter is located roughly 15 m southwest of the stone artifact 
scatter. The stone circle, formed of rhyolite cobbles, lies on an outcrop near the top of 
the southwest face of the knoll. Figure 15 illustrates the layout of the site.
Steward (1941:332) notes that Shoshone people living between Belmont and Eureka 
were observed storing pinyon nuts in “stone circles, 2-4 ft. in diameter”, a size similar to 
the stone circle described above. Belmont, located about 100 km north of Sumner Spring 
at the south end of Monitor Valley in the Toquima Range foothills, was the site of fall 
festivals hosted by the Big Smoky Valley/Monitor Valley district Shoshone in which 
Kawich Mountains district Shoshone participated and Kawatc gained considerable 
regional status (Steward 1997:112-113 [1938]). Based on proximity, documented social 
relationships between Kawich Mountains district Shoshone and Big Smoky 
Valley/Monitor Valley district Shoshone, and similarity in environments, it is likely that
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Shoshone people of those districts shared many ideas and technologies that would be 
expressed in material remains, such as pinyon nut storage features.
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Figure 15. Site Map of Sumner Spring Winter Camp. Note: Artifact symbols indicate general locations 
only, not actual quantities present or sizes.
The presence of the grinding stone in association with the small stone circle further 
supports that the locus was likely used for pinyon nut storage and processing. The 
position of the food storage/processing locus in the landscape and relative to the dwelling
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is similar to patterns at both of the Lida Vicinity winter camps. As explained in Chapter 
3, previous research indicates that a rock ring should be present at a winter camp. Based 
on this evidence, it appears more appropriate to regard 26Nyl413 as a locus within the 
ethnohistoric component of 26Ny1440 rather than as a separate, unrelated site.
Breen Creek Fall Festival Temporary Camp. It is along Breen Creek that Steward 
(1997:Figure 7, 110-113 [1938]) indicates the Kawich Mountains district headperson of 
the mid-to-Iate 1800s, Kawatc, and his relatives situated their three winter camps. 
Kawatc lived at one camp with his three wives, three sons, and one daughter. KawatCs 
sister and her husband lived at a second camp with their two daughters, and his second 
sister, her husband, and their daughter occupied the third camp. Breen Creek was also 
the location of fall festivals hosted by Kawatc. Inter-district rabbit drives, directed by 
KawatCs cousin, and antelope drives in which Beatty/Belted Mountains Shoshone 
participated were conducted to the west of Breen Creek. Based on Steward’s (1997 
[1938]) data, the Breen Creek area was the southernmost location for Great Basin 
antelope drives and the comparatively lush and extensive desert wetlands 
microenvironment, unique in the study area, continues to support a substantial pronghorn 
population.
Breen Creek originates on the west face of the Kawich Range, south of Kawich Peak 
at an elevation of about 2,150 m above sea level in the Pinyon Pine/Utah Juniper 
vegetation alliance and is the only substantial perennial stream in the study area. During 
wet seasons, the creek flows to the southwest for about 11 km, dissipating into the 
alluvium on the west flank of the Kawich Range at an elevation of about 1,800 m. 
Currently, Breen Creek streams perennially only along the length south of two 
springheads, named Silverbow Springs, that emerge at the creek’s midpoint at an
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elevation of 1,900 m in the Big Sagebrush vegetation alliance. Due to extensive 
development of the springs feeding Breen Creek, described below, it is difficult to 
determine the length of perennial flow during the ethnohistoric period.
Big sagebrush is the dominant plant species in the area surrounding the perennial 
portion of Breen Creek and individual specimens are remarkably large, more than 2 m in 
height. Rabbitbrush is also present in significant numbers. Dense stands of arroyo 
willow {Salix lasiolepis), seep monkeyflower, and watercress {Rorippa nasturtiim- 
aquaticum) dominate in the riparian zone. Pinyon pine and Utah juniper are present as 
isolated specimens south of Silverbow Springs, but increase in occurrence to the north. 
During fieldwork, several herds of pronghorn and feral horses were observed within two 
kilometers of the springs and stream.
In 1918, Ira Murdock, manager of United Cattle & Packing Company, was the first to 
appropriate surface waters from the Silverbow Springs area o f Breen Creek, which was 
recorded as Silver Bow Canon, for “domestic purposes” and to irrigate about 15 acres of 
grain. A ditch diverted waters to the grain field located to the west of the creek. United 
Cattle & Packing Company maintained surface waters appropriation rights until 
December 1937 when James M. Butler of Tonopah acquired the Silver Bow Canon 
surface waters appropriation rights. In 1948, John J. Casey, a Tonopah area rancher, 
acquired Silver Bow Canon surface waters appropriation rights fi-om Butler’s estate and 
in 1951, changed the purpose of use and place of surface waters diversion (SNCAW, 
Application No. 4943, Certificate Record No. 1111, Book 5, Page 1111; SNCAW, 
Application No. 13625, Certificate Record No. 3956, Book 12, Page 3956).
Nevada Division of Water Resources records indicate that Casey developed 
Silverbow Springs by inserting 12 inch perforated pipe into rock and gravels at the
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springheads and diverted the waters through 17,000 feet of 1.25 inch pipe to three metal 
troughs and two reservoirs located approximately 5 km from the springs. The rancher 
used the diverted surface waters to sustain 200 horses and 1,500 head of cattle (SNCAW, 
Application No. 13625, Certificate Record No. 3956, Book 12, Page 3956). Casey’s 
development of Silverbow Springs is yet in place and the Bureau of Land Management 
continues to use Casey’s place of surface waters diversion in managing the feral horse 
population residing within the boundaries of the north NAFR (Sheila Amos, NAFB 
Natural Resources Program Manager, personal communication 2002).
Remnants of United Cattle & Packing Company’s use of Breen Creek are located 
about 1 km south of Silverbow Springs. The most prominent feature remaining from the 
cattle company’s use of the area is a two-room, sloped-roof structure constructed of 
coursed stone, adobe, milled lumber, and juniper and willow posts and beams. The 
rectangular structure measures approximately 12 feet long by 8 feet wide. The ceiling 
slopes from 7 feet at the structure’s entrance to 5 feet at the rear wall. A coursed stone 
and juniper post corral is adjacent to the south side of the structure. The corral encloses 
a small ramada, constructed of willow and juniper, and stone feed bins. Juniper posts 
strung with barbed wire encircle a narrow, fan-shaped, relatively flat area adjacent to the 
creek and located south and east of the structure.
Unfortunately, no Shoshone winter structures were located during field 
reconnaissance conducted along intuitively selected sections of Breen Creek’s banks and 
terraces. Reconnaissance was extended to the Kawich Range foothills east of Breen 
Creek as far as Keenan’s Water, a perennial spring about 5 km due east of Silverbow 
Springs and again, no winter house remains were discovered. However, seven temporary 
camps were located in the surveyed areas that contain artifacts attributable to Western
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culture in association with Native American artifacts. Review of site records revealed 
that in 1978, as many as 18 sites containing similar assemblages were recorded along 
Breen Creek, north and south of Silverbow Springs.
Steward’s (1997 [1938]) Figure 7 map indicates that the surveyed areas are in the 
general location where Kawatc hosted fall festivals. Based on the high number of 
ethnohistoric period temporary camps in the area of reconnaissance conducted during this 
study and the 1978 survey, it is highly likely that families of the districts who participated 
in Kawatc"s fall festivals occupied these camps. It follows that many of the artifacts 
located in the temporary camps originated from the districts where KawatCs visitors 
resided on a more permanent basis. This assumption should be particularly valid in the 
case of obsidian artifacts as the nearest obsidian source is more than 40 km from the 
temporary camps (Chapter 1, Figure 2). Thus, sources of obsidian artifacts collected 
from temporary camps placed during Kawatc"s fall festivals should yield data suitable to 
meet the research objectives.
A temporary camp locus situated along Breen Creek below Silverbow Springs was 
selected for study as the area most closely corresponds to the fall festival area indicated on 
Steward’s (1997 [1938]) Figure 7 map. The camp is situated on soft sand in an open area 
amid thick copses of big sagebmsh. Four juniper branch posts positioned in a circular 
pattern roughly 3 m in diameter lie about 8 m from a dense stand of arroyo willow 
growing at the edge of the stream. One post remains upright, the base buried in the sand, 
while the bases o f the three remaining posts lie about 1 m apart with the tops lying across 
one another. It is possible that the juniper branch posts are the remnants of a wickiup or 
windbreak that Steward (1941:282, 334) documents as typical temporary shelters 
constructed by Shoshone people when camping in areas for very short periods.
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Artifacts are sparsely distributed over an area of about 1 acre to the north, west, and 
south of the juniper branch posts. The temporary camp assemblage comprises obsidian 
and volcanic chert lithic debris, groundstone fragments, soldered-seam, hole-and-cap 
food and milk cans, and aqua, brown, and solarized bottle glass fragments. Western 
culture artifacts, illustrated in Figure 16, are similar to those located at the previously 
discussed sites indicating a relatively contemporaneous period of use.
Figure 16. Fall Festival Temporary Camp Assemblage along Breen Creek. Lithic debris is 
interspersed among the historic hole-and-cap, soldered seam cans.
Several small patches of discolored soil bearing flecks of charcoal located among the 
artifact scatter are likely the remnants o f campfires. Feral horse hoof prints are visible 
throughout the site, evidence that the temporary camp locus has likely been subjected to a 
great deal of surface disturbance. Twenty-eight obsidian flakes reflective of tool 
manufacturing and maintenance were collected for EDXRF analysis from the temporary 
camp artifact scatter.
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Beatty/Belted Mountains Shoshone Winter Camps
The Beatty/Belted Mountains district is located at the southern boundary of 
Western Shoshone territory (Steward 1997:Figure 1 [1938]). Personal observations 
indicate that the Belted Range portion of the district lies mostly in the floristic Great 
Basin and much of the Beatty area lies in the Mojave Desert. Steward’s (1997 [1938]) 
Figure 7 map indicates that Beatty area winter camps and villages were clustered near 
springs from the mouth o f Beatty Wash north to Springdale and Oasis Valley at 
elevations below 1,200 m. Belted Mountains winter camps were scattered near springs 
generally above 1,650 m at the edge o f pinyon pine/Utah juniper forest. This study 
focuses on Belted Range winter camps as the former locations of the Beatty area camps 
have been developed over the past century.
Two winter camps, one situated on the north NAFR and one within the boundaries of 
the NTS, provided data for the Beatty/Belted Mountains Shoshone district. One winter 
camp comprising a nearly intact gabled dwelling was located through review of site 
records and field reconnaissance near Indian Spring in the Belted Range on the north 
NAFR. The second winter camp study site is 26Ny3393, the ethnohistoric winter camp 
discussed in Chapter 3. The 100 percent artifact collection conducted during mitigation 
o f impacts to the site provided a relatively large obsidian artifact sample for EDXRF 
analysis.
26Ny379, Indian Spring Winter Camp. Indian Spring is located at an elevation of 
2,200 m at the head of a steep-walled, narrow canyon on the west face of the north Belted 
Range. According to Steward’s (1997:Figure 7 [1938]) data, a temporary camp used by 
the Beatty/Belted Mountains Shoshone was located near the spring. However, field 
reconnaissance of the Indian Spring catchment yielded results similar to Sumner Spring
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in the Kawich Range in that remains of a Shoshone winter camp meeting the criteria 
established in Chapter 3 was discovered. But in contrast to the Sumner Spring winter 
camp, the winter dwelling’s superstructure is relatively intact, thus providing the most 
data of any of the study sites pertaining to ethnohistoric Shoshone winter dwellings.
Review of site records revealed that two sites, 26Ny378 and 26Ny379, have been 
recorded in the Indian Spring catchment. In 1979, 26Ny378, located adjacent to the 
springhead and labeled a prehistoric campsite, was described as a concentration of lithics 
exposed during installation of a pipeline at the springhead (NAFB, ASSR, January 1979, 
KirkbergWaughn/Bergin). Archaeologists re-recorded the site in 1994 as a lithic scatter 
impacted by spring development and erosion (NAFB, IMACS site form, 30 July 1994, 
Zukosky). Time restraints and patches of snow covering much of the surface surrounding 
the springhead prevented re-locating 26Ny378. Based on the site descriptions and 
reconnaissance of the area, however, it seems likely that 26Ny378 is a component of 
26Ny379, an ethnohistoric Shoshone winter camp located about 500 m northwest of the 
spring that meets all of the winter camp criteria established in Chapter 3.
In 1978, 26Ny379 was recorded as an historic dugout structure with a stone 
foundation and a peaked juniper roof (NAFB, ASSR, January 1979, Vaughn/Bergin/ 
Kirkberg). Archaeologists re-recorded the site in 1994 as a collapsed log cabin, root 
cellar, and trash scatter associated with historic development of Indian Spring (NAFB, 
IMACS site form, 30 July 1994, McMullen-Siebach/Zukosky). While a concentration of 
relatively recent trash, located about 10 m northeast of the structures, is related to the 
latest development of Indian Spring, the two structures are not.
Nevada Division of Water Resources records indicate that John Connolly of the 
Kawich Cattle Association first acquired appropriation rights for Indian Spring surface
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waters in 1912. The spring was cleaned out and a small pipeline installed to carry water 
to two livestock watering tubs, one located one half mile and one located one mile from 
the springhead. Surface waters appropriation rights were assigned to the Kawich Cattle 
Company in 1919 and in 1929, the company assigned its appropriation rights to A. M. 
Johnson. Although Johnson assigned interests in his appropriation rights to family 
members and business partners over the next two decades, the Johnson family maintained 
official claim to Indian Spring surface waters until 1949 when the co-executors of the 
Johnson estate assigned appropriation rights to Floyd R. Lamb of Alamo, Nevada 
(SNCAW, Application No. 2359, Certificate Record No. 208, Book 3, Page 208).
In 1949, Floyd Lamb assigned part interest in his surface waters appropriation rights 
to his brother, Carlton, and the men made several improvements to the Kawich Cattle 
Association’s development of Indian Spring. The springhead was enlarged and the small 
pipeline was replaced with a half-mile o f 1.5 inch pipeline that carried water to a metal 
trough they installed in replacement of the Kawich Cattle Association tub. From the 
metal trough, one half mile of 1 inch pipeline carried Indian Spring surface waters to a 
concrete trough they constructed one mile from the springhead at the location of the 
second Kawich Cattle Association tub. In 1950, Carlton assigned his interest to the 
United States government while Floyd maintained his interest in Indian Spring surface 
waters until 1964 (SNCAW, Application No. 11608, Certificate Record No. 3261, Book 
10, Page 3261).
Remnants of both the Kawich Cattle Association’s and the Lamb’s development of 
Indian Spring were located during reconnaissance of the area. A long strip of rusted 
corrugated steel, which is the remains of a livestock watering tub, lies atop a knoll beside 
a concrete trough in which the Lambs had inscribed their names and the year “1963”.
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The trough is located about 1 mile northwest of the springhead. While Nevada Division 
of Water Resources records indicate improvements were completed in 1949, it is possible 
that maintenance to,the trough was conducted immediately prior to Floyd Lamb assigning 
surface waters appropriation rights to the United States.
Sections of 0.5 inch diameter pipeline lying on steel, X-shaped supports, the renmants 
of the Kawich Cattle Association’s development of Indian Spring, were located in the 
narrow, steep-walled, northwest/southeast trending canyon that terminates at Indian 
Spring. Portions of a larger diameter metal pipeline are exposed in a berm that runs the 
length of the rocky canyon floor from the concrete trough, evidence of the Lambs’ 
improvements to the developed spring. A large pile of relatively recent trash that 
includes corrugated steel sheeting, a rusted and bent metal bicycle wheel rim, shattered 
window glass, lengths of steel cable, metal sanitary cans of the type currently in use, a 
rusted child’s lunchbox, and a small, plastic, farm animal figurine is located in the 
canyon about one half mile southeast of the concrete trough. The types of items located 
in the trash heap are consistent with the Lambs’ period of development and use of Indian 
Spring.
Approximately 10 m southwest of the trash heap are the remains of two ethnohistoric 
Shoshone winter camp structures. In contrast to the Jerome Spring and Sumner Spring 
winter camps, the Indian Spring camp lies deep within pinyon pine/Utah juniper forest 
and is surrounded by a dense stand of Gambel’s oak. The largest structure is rectangular, 
measures 4.3 m east/west by 8 m north/south, and is partially excavated into the west 
canyon wall. Four to seven courses of rhyolite boulders comprise the north and east 
walls and about half of the west wall. Half of the west wall and the entire south wall are 
constructed of bermed earth. An entrance, lined with small boulders, is located in the
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east wall and faces east. A collapsed, gabled roof frame covers about half of the 
structure’s foundation.
The gabled roof frame, shown in Figure 17, is constructed of five primary support 
beams and 32 cross poles, somewhat similar to viga and latilla roof construction in the 
American Southwest. All o f the roof timbers are of axe-hewn juniper branches and 
trunks. Three of the primary support beams lie atop the east, south, and west walls of the 
stone and earth foundation. A short beam, about 1 m above surface, is embedded in the 
center of the structure’s earth floor and buttressed with several boulders. The embedded 
beam supports the north end of the center ridge beam, which measures 4.5 m in length 
with a midpoint circumference of about 85 cm and bears a minimum of five common 
nails that appear randomly placed. The center beam is lashed to the embedded beam with 
baling wire. The embedded beam has collapsed to the east, causing the center beam to 
angle downward, rather than slightly upward as appears to have been its original position 
based on the height of the embedded beam. The south end of the ridge beam lies on the 
south wall beam.
Thirty-two cross poles, 17 on the east side and 15 on the west side that average about 
3 m in length and from 20 to 30 cm in circumference, were placed atop the center ridge 
beam and the support beams lining the tops of the walls. Lengths o f baling wire wrapped 
at the ends of some of the cross poles indicate that they may have been lashed together 
for additional support. Boulders placed at the bases of the cross poles along the walls 
indicate that the poles had originally sloped outward from the center beam. Collapse of 
the embedded and center beams has caused all cross poles to collapse inward toward the 
center of the structure. Had the embedded post remained in its original upright position, 
the roof frame would most certainly have been slightly gabled in appearance.
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Figure 17. Collapsed Roof Frame o f Indian Spring Gabled Dwelling.
Due to the collapsed roof frame, patches of snow, and a thick layer of oak leaves, 
recovery o f surface data from the structure’s interior was severely limited. A stone-lined 
rectangular nook measuring 65 cm wide by 80 cm deep, similar in appearance to those in 
the Jerome Spring and Sumner Spring winter dwellings, is located at the base of the west 
wall in the roofless section o f the structure. A metal bar embedded in the packed earth 
floor supports the nook’s stone lintel. The floor of the nook is covered with acorn shells. 
The acorns may have been placed inside the nook by the Shoshone occupants of the 
gabled house, but were just as likely to have been carried in by rodents using the space as 
a den. A gasoline can missing both ends lies against the west wall near the nook.
A smaller round structure measuring about 3.5 m in diameter, shown in Figurel8, lies 
about 2 m northeast o f  the gabled dwelling. The structure is completely subterranean, an
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estimated 1 m in depth, and surrounded by bermed earth and a single course of boulders 
with a boulder-lined opening facing east. Two, large, axe-hewn beams about 80 cm in 
circumference and placed in a T-shape are the roofs primary support elements. The 
longest beam, which measures about 4 m, rests on the berms and runs through the center 
o f the structure from northeast to southwest. The shorter beam, about 3.5 cm in length, 
lies across the south end of the circular berm over the longer beam from northwest to 
southeast. Approximately 20 cross poles, 10 per side, lie against the center support beam. 
Although most of the ends of the cross poles have collapsed into the structure, several 
remain in place forming a slightly gabled roof frame.
It is possible that the small structure functioned as a sweathouse. Steward (1941:264- 
265) records that the Beatty/Belted Mountains people were one of five Basin-Plateau 
groups who sometimes constructed pit sweat structures at winter camps. The pit 
sweathouse he describes for the district, however, is conical rather than gabled. 
Unfortunately, no surface data was recovered from the stmcture as entry was impossible 
without causing further damage to the integrity of the roof frame. In addition, heavy leaf 
fall, snow, and collapsed roof timbers completely obscured the stmcture’s floor. Thus, 
the purpose of the small, gabled structure is undetermined.
Collection of surface data from the areas surrounding the structures was also 
limited due to heavy leaf fall and snow. Most prominent among the artifacts located are 
two square, cast-iron cook stoves, positioned 2 m apart and lying among the oaks on a 
relatively level portion of the slope, about 4 m south of the large gabled dwelling. The 
cook surfaces from both stoves are missing and stovepipe fragments are scattered 
between the large dwelling and the stoves. Several fragments of solarized and brown 
bottle glass are located near the dwelling entrance. Two black powder cans and one
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kerosene can lie behind the dwelling against the steep canyon wall. Scraps of baling wire 
are common in the areas surrounding the dwelling and the cook stoves.
Figure 18. Indian Spring Subterranean Gabled Structure.
While no lithic artifacts were located near the structures, four obsidian flakes and 
several volcanic chert flakes were found in the wash downslope from the winter camp. 
The obsidian flakes were collected for EDXRF. Several cans, among which are black 
powder cans, gasoline cans, oil cans, milk cans, and food cans, were also found in 
contexts of secondary deposition on the canyon floor north of the winter camp. A single 
course stone ring measuring 4 m in diameter with a mounded center was located 
approximately 500 m northwest of the winter camp on a low, flat terrace on the west side 
of the canyon amid dense pinyon pine growth. A small lithic scatter comprising about 20 
volcanic chert flakes was located on a steep, grassy terrace on the east side of the canyon
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
109
across from the stone ring. Figure 19 is a site map illustrating the positions o f the 
features and artifacts comprising the ethnohistoric component o f 26Ny379.
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Figure 19. Site Map of 26Ny379, the Indian Spring Winter Camp. Note: Artifact symbols indicate 
general locations only, not actual quantities present or sizes.
Several factors appear to indicate that Beatty/Belted Mountains Shoshone people 
lived near Indian Spring during the same period that local cattle ranchers developed and 
used the spring for livestock watering. The solarized bottle glass indicates that
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ethnohistoric Shoshone occupation occurred at some time between A.D. 1880 and 1920, 
possibly before the spring’s first recorded development in A.D. 1912. The predominance 
and variety of Western culture artifacts in comparison to traditional Shoshone artifacts 
present at 26Ny379, dwelling construction methods and materials, and the relatively 
well-preserved condition of the structures in contrast to the other study sites, which have 
all been subjected to similar environmental conditions, intimate that Shoshone people 
may have continued to occupy the Indian Spring winter camp during the first few decades 
of the twentieth century.
In contrast to the Lida Vicinity district and Kawich Mountains district study sites, 
cans located at the Indian Spring winter camp include a wider variety of types, such as 
gasoline, black powder, and kerosene. These data suggest that in addition to subsistence 
items, the Shoshone living at the Indian Spring camp had access to and use for several 
very different types of Western culture canned items. In addition, the presence of the cast 
iron cook stoves, contrasting with the alcove oven feature at Hugapa, implies a change in 
food preparation technology.
The use of an axe to prepare juniper logs for construction of the winter dwelling and 
subterranean structure differs from the method of beam preparation at the Sumner Spring 
winter dwelling where the juniper vertical supports were bumed for constmction use. 
While the other winter dwelling remains lacked roofs, thus providing no conclusive data, 
the use o f baling wire and nails for constmction of the Indian Spring roof frame seems 
exceptional as no nails or scraps of wire were located on the ground at the other 
ethnohistoric study sites. In addition, the Indian Spring dwelling is definitely rectangular, 
more similar in shape to dwellings built by Western settlers, rather than oval as is the 
case with the winter dwelling foundations located in the Lida Vicinity and Kawich
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Mountains districts.
It is probable that these changes in subsistence and construction practices, which 
would require gaining knowledge of Western culture practices in addition to acquiring 
the necessary items, would be expected as a result of prolonged interaction with regional 
settlers. Thus, it appears reasonable to assume that the Shoshone people living at 
26Ny379, the Indian Spring winter camp, inhabited the site during the same period that 
local ranchers developed the spring and used the area for raising cattle. Information 
exchange, evidenced by the incorporation of Western culture technologies into traditional 
Shoshone practices, indicates that relationships between the Shoshone residents and 
ranchers were symbiotic.
26Ny3393, Silent Canyon Winter Camp. Site 26Ny3393, which was discussed in 
Chapter 3, is the second ethnohistoric winter camp study site in the Beatty/Belted 
Mountains Shoshone district. Site records indicate that the multi-component site is 
located in the south Belted Range at its confluence with the Kawich Range and above 
South Silent Canyon, Vegetation surrounding the ethnohistoric component, which 
featured the remains of a gabled dwelling, includes sagebrush, pinyon pine, and Utah 
juniper, an environment similar to the Jerome Spring and Sunmer Spring winter camp 
settings. In contrast to all other winter camps, however, 26Ny3393 was situated on an 
arid, rhyolite plateau rather than in a canyon or drainage and is more than eight km from 
the nearest perennial water source. The recording archaeologist notes that a naturally 
formed basin in the bedrock (iinaja) holding about five gallons of precipitation likely 
served as a seasonal water source for site residents (NAFB, IMACS site form, 28 April 
1983, Reno).
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Differences in winter dwelling construction methods are notable as well. 
Examination o f archived photographs revealed that the winter dwelling’s juniper log 
frame was built on the ground surface and the interior only slightly depressed, markedly 
differing from the excavated and coursed stone winter dwelling foundations at Hugapa, 
Jerome Spring, Sumner Spring, and Indian Spring, which are comparatively labor- 
intensive. Juniper trunks and branches used in building the gabled frame at 26Ny3393, 
all felled through burning, still bore broken branches, contrasting with the smoothed and 
shaped juniper beams and poles at Sumner Spring and Indian Spring.
Despite the differences in location, foundation construction, and juniper beam 
preparation, the juniper frame at 26Ny3393 was constructed in a manner quite similar to 
26Ny379, the Indian Spring winter dwelling. While the stmcture was completely 
collapsed when recorded, photographs indicate that the juniper logs were originally 
positioned to form a gabled dwelling. Two forked juniper logs that had been embedded 
in soil and buttressed with boulders served as ridge beam supports. The ridge beam lay 
angled between the supports with one end still resting in the fork of the northwest support 
beam. About 20 juniper cross poles, 12 on one side and eight on the opposing side, had 
been angled from the ground and propped against the ridge beam, which would have 
given the house frame a tent-like facade. Stones were apparently placed on the ground at 
the bases of several of the largest cross poles to prevent frame collapse; one of the stone- 
buttressed cross poles was yet angled in place despite the collapse of the ridge beam. The 
gabled dwelling frame measured roughly 4 m in diameter and the door faced east, a 
pattern similar to the Indian Spring dwelling.
As described in Chapter 3, a single course stone circle, which site records indicate 
measured 3.5 m x 3.7 m, was located about 550 m west of the dwelling (DuBarton
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1992:24). DuBarton’s (1992:29) illustration of the feature strongly resembles the circular 
stone feature located about 500 m northwest of the Indian Spring gabled dwelling. In 
addition to the similarities in appearance and location of stone rings, the surrounding 
artifact patterning was also similar. The interiors of both stone rings were virtually 
devoid of artifacts, but lithic debris was located within a few meters of the features.
Mitigation o f impacts to 26Ny3393 included 100 percent surface collection of all 
artifacts comprising all site components, subsurface scrapes at the gabled dwelling and 
stone ring features, one test pit in a Shoshone brownware ceramics scatter adjacent to the 
dwelling, and 100 percent excavation of the gabled dwelling, a hearth located at the 
entrance to the dwelling, a Shoshone brownware ceramics and groundstone scatter 
adjacent to the dwelling, and the stone ring. Subsurface cultural remains were found 
solely in the hearth and in the dwelling.
Cultural remains within the dwelling were quite sparse and all located within the first 
five to six cm of deposits. Items uncovered during excavation included an organic mat, 
glass trade beads, class H Olivella shell beads, Shoshone brownware ceramics sherds, 
lithic debris, and flake tools. Based on strata descriptions and the Figure 11 stratigraphie 
profile of the dwelling and hearth, it appears that the hearth pit extended less than 10 cm 
below the dwelling’s occupation surface. Located in the hearth fill were crushed and/or 
bumed bone fragments attributable to a minimum of 44 cottontail rabbits and three 
jackrabbits, 10 bumed ungulate bone fragments, three fragments of a desert tortoise 
carapace, several unbumed glass trade beads, a few Shoshone brownware ceramics 
sherds, and fuel remains of pinyon pine, juniper, rabbitbmsh, and sagebmsh (DuBarton 
1992:21-29,63, 67-71,81).
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Stone tool manufacturing and maintenance debris was the dominant artifact type 
collected during mitigation of the 97,300 m^ site, which projectile point types indicate 
may have been periodically used for the last 5,000 years. More than 1,300 pieces of 
obsidian debris, about 27 percent of the lithic debris total, were collected from the entire 
site (DuBarton 1992:43). All collected items, curated at Desert Research Institute, Las 
Vegas, are cross-referenced to correspond with collection and excavation units placed 
throughout the site. Site maps were consulted to ensure that the obsidian artifacts 
selected for EDXRF were associated with the ethnohistoric site component. A total of 47 
obsidian artifacts reflective of tool manufacturing and maintenance, most collected from 
within the dwelling and some from a shallow drainage downslope from the area 
surrounding the dwelling, were submitted for analysis.
Assigning a period of occupation to the ethnohistoric winter camp at 26Ny3393 is 
slightly more problematic than was the case at all other study sites, not because of a lack 
o f data but rather, due to a great deal o f data that upon first glance, appear inconsistent 
and in conflict with the length of time people used the dwelling. Time sensitive artifacts 
are limited to shell and glass beads and some of the calibrated radiocarbon dates returned 
from samples collected from the hearth and dwelling frame conflict with the periods of 
bead use, as well as with the apparently brief habitation of the stmcture as implied by the 
small assemblage and shallow cultural deposits. The following discussion offers a viable 
interpretation of these data, defining 26Ny3393 as a temporary, rather than permanent, 
winter camp that is relatively contemporaneous with the other study sites.
Two class H Olivella shell disk beads and 31 glass trade beads were collected from 
excavated deposits in the gabled dwelling. Native people of the California coast used 
glass trade beads as early as the 1700s and use of these items continued into the 1900s
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(DuBarton 1992:65-66). Class H Olivella shell disk beads were produced on the southern 
and central California coast from as early as A.D. 1770 through the 1900s (Bennyhoff 
and Hughes 1987:135). Steward (1941:308, 347) notes that Beatty/Belted Mountains 
district Shoshone used glass beads and shell beads as money, as did Shoshone people of 
the Lida Vicinity district. Great Smokey Valley area. Saline and Death Valley regions of 
the Eastern California district, and Ash Meadows Southern Paiute. While it is not known 
when the use of glass and class H Olivella shell beads began in the study area, their 
presence at the site undoubtedly indicates an ethnohistoric period occupation of the 
gabled dwelling.
DuBarton (1992:82) reports that radiocarbon assay of four charcoal samples 
recovered from the hearth returned calibrated radiocarbon dates of A.D. 1645, A.D. 1678 
to 1955, A.D. 1446, and A.D. 1955. Four samples of the juniper logs used in 
constructing the dwelling frame returned calibrated radiocarbon dates of A.D. 1955, 
A.D.1642, A.D. 1903 to 1955, and A.D. 1689 to 1955. While the variety of dates might 
be viewed as implying re-use of the hearth and structure for more than 500 years, the lack 
of structural integrity, especially in comparison with the other winter dwellings discussed 
above, the lack of significant depth to the cultural deposits in both the hearth and 
occupation surface, and the paucity of food and use remains suggest a very brief 
occupation of the dwelling. Thus, it appears more likely that the radiocarbon dates reflect 
a Shoshone use of old wood as sources of both fuel and building material. Because the 
inhabitants of the dwelling would have gathered the live (green) wood for fuel and 
construction use as well as the old wood, the latest radiocarbon dates should more 
accurately represent the occupation period. In addition, the later dates are more 
consistent with the cross-dates represented by the presence of the glass and shell beads.
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Notably absent in the artifact assemblage from the ethnohistoric component of 
26Ny3393 are tin cans and bottle glass fragments, a pattern similar to 26Nyl 1470, the 
Jerome Spring winter camp discussed above. It is possible that the lack of Western 
culture items indicate a very early ethnohistoric period occupation or a later refuge camp 
occupation. However, differences in 26Ny3393 in comparison to the other winter camp 
study sites and a specific artifact type located in the winter dwelling provide evidence for 
an alternative interpretation.
Construction of the Hugapa, Jerome Spring, Sumner Spring, and Indian Spring winter 
dwelling foimdations all required some degree of intensive labor, which would be 
expected in construction of a dwelling that people intended to repeatedly inhabit for 
lengthy periods, especially during inclement weather. The winter dwelling at 26Ny3393 
completely lacks a foundation, suggesting that the dwelling was quickly constructed and 
not intended for lengthy or repeated habitation. The characteristics of the excavated 
cultural deposits tend to support this assumption.
The distant position of the winter camp relative to a perennial water source is a 
second factor suggesting that the 26Ny3393 was a temporary dwelling. Availability of 
water in the exceptionally arid region in which the study area is located was surely a 
significant factor in determining the length of time a Shoshone family could inhabit a 
particular camp. Steward (1997:19 [1938]) notes that when gathering seeds in waterless 
valleys. Western Shoshone families carried their water supply in amounts sufficient to 
support camp for a minimum of a few days to a maximum of two weeks. All of the 
permanent winter camps of the Beatty/Belted Mountains district were located at springs 
and families left and returned to the “winter” camps throughout the year (Steward 
1997:93, 98-99 [1938]). The Hugapa, Jerome Spring, Sumner Spring, and Indian Spring
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winter dwellings are all located near (< 500 m) perennial water sources, a pattern 
supporting Steward’s observations for the region. The Shoshone inhabitants constructed 
the 26Ny3393 winter camp more than 8 km from the nearest reliable water source, which 
suggests that a lengthy and/or repeated occupation of the dwelling was not their intent.
Three fragments o f desert tortoise {Gopherus agassizii) carapace were located in the 
excavated cultural fill (DuBarton 1992:67), indicating that the inhabitants of the 
26Ny3393 winter dwelling were visitors to the Belted Mountains. Desert tortoise live in 
the Mojave Desert bajada vegetation association, which is located in the Mojave Desert at 
elevations from 400 m to 1,465 m where creosote bush (Larrea tridentata) is dominant. 
The northernmost boundary of desert tortoise habitat is located more than 70 km south of 
26Ny3393 (Rautenstrauch 1991:23-24, 26).
Steward (1941:277) notes that only the Beatty area Shoshone and Ash Meadows 
Southern Paiute, who were among the very few Basin-Plateau people partly subsisting on 
resources located in desert tortoise habitat, consumed desert tortoise. Steward (1997:96- 
97 [1938]) also documents that Beatty area Shoshone families most frequently gathered 
pinyon nuts in the Belted Range despite the fact that the Grapevine Mountains pinyon 
pine habitat of the Death Valley area is closer to Beatty. He attributes sociological 
factors, specifically, considerable intermarriage between Beatty and Belted Mountains 
families, as the reason for Beatty families opting to travel the slightly greater distance to 
the Belted Range for pinyon nuts. The interrelatedness of the two geographically 
separate groups of families was the determining factor in his delineation of the 
Beatty/Belted Mountains district. Based on all of these data, it appears most likely that 
the ethnohistoric winter dwelling at 26Ny3393 was a temporary camp inhabited by 
Beatty area Shoshone during a brief pinyon nut gathering expedition to the Belted Range.
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It is reasonable to assume that people traveling on foot more than 60 km from their 
home camps at the spring cluster in the Beatty area to gather large quantities of pinyon 
nuts in the Belted Range would severely limit transport of personal items. The objective 
of the trip, gathering pine nuts for the bulk of their winter sustenance, would require large 
baskets for carrying the nuts back home and perhaps a few hunting, cooking, and food 
processing implements necessary for subsistence during the temporary camping event. 
The artifacts located in the cultural deposits in the winter dwelling at 26Ny3393 are 
consistent with this scenario. It is likely that cans and bottle glass would have been items 
unnecessary to the objective task and would have added substantial bulk and weight to 
travelers’ burdens. Any excessive items would have been left at home and therefore, 
would not be found at a temporary pinyon camp. Thus, while it is possible that the 
ethnohistoric temporary pinyon camp predates the more permanent winter camps at 
Hugapa, Sumner Spring, and Indian Spring, it is just as likely that the 26Ny3393 camp is 
relatively contemporaneous, especially when considering the late radiocarbon dates 
obtained from the juniper dwelling frame and hearth charcoal.
Summary o f Field Research Results
Field research resulted in the discovery of four ethnohistoric Shoshone winter camps 
and one fall festival temporary camp. Lida Vicinity district winter camps are 26Nyl446, 
Hugapa, near Wildhorse Spring and 26Nyll470 near Jerome Spring. The Kawich 
Mountains district winter camp is 26Nyl440 and 26Nyl413 near Sumner Spring, and the 
Beatty/Belted Mountains district winter camp is 26Ny379 near Indian Spring. Despite 
relatively extensive fieldwork in the Kawich Mountains district, only one site that can be 
classified as a winter camp, proposed as the ideal site type for this study, was located.
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However, one fall festival temporary camp locus was identified along Breen Creek and 
while not a winter camp, it is argued that the site contains data suitable to meet the 
research objectives.
Site 26Ny3393, located on the edge of south Silent Canyon in the Beatty/Belted 
Mountains district,, is the sixth study site. Data recorded as a result of mitigation of 
impacts to the site were reviewed and compared to data collected during field research for 
this study. Expedient dwelling construction, exceptionally great distance to a perennial 
water source, and scant cultural deposition indicate that 26Ny3393 differed from the 
other winter camp study sites in that site occupation was comparatively brief. However, 
it is reasonable to expect that the ethnohistoric people who camped at 26Ny3393 and the 
more permanent winter camp dwellers of the study area procured their obsidian in the 
same manner, thus making obsidian debris samples from the sites comparable.
Dwelling remains are the distinguishing feature of the permanent ethnohistoric 
Shoshone winter camps of the study area. All o f the permanent winter camps are located 
in canyons or drainages and range from 15 to 500 m from a perennial spring. Three of 
the four winter dwelling foundations are oval in shape, ranging in size from 5.5 x 4 m at 
26Nyll470 in the Lida Vicinity district to 6.5 x 5.5 m at 26Nyl440 in the Kawich 
Mountains district. The Indian Spring winter dwelling foundation at 26Ny379, located in 
the Beatty/Belted Mountains district, is rectangular and the largest, measuring 8 x 4.3 m. 
Entrances to the dwellings face southwest and southeast in the Lida Vicinity district, 
north in the Kawich Mountains district, and east in the Beatty/Belted Mountains district.
All of the permanent winter dwellings incorporate coursed-stone walls into the 
foundation and three of the four foundations are partly excavated into hillsides. Two of 
the four winter camps, 26Nyl446, Hugapa, of the Lida Vicinity district and 26Ny379 of
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the Beatty/Belted Mountains district, comprise remains of a second, smaller, round 
structure. The smaller stmcture foundation at 26Nyl446 measures 3 m in diameter, bears 
little evidence o f excavation, and shares a common wall with the large foundation. The 
small, circular structure at 26Ny379 is located about 2 m from the dwelling, measures 3.5 
m in diameter, and is completely subterranean.
Generally, Steward’s (1997 [1938]) documentation concerning locations of camps, 
types of dwellings, and technology was supported by the archaeological data. The minor 
inaccuracies in his designations of winter camp and temporary camp sites may be due to 
differences in Western Shoshone and archaeological definitions of these types o f sites. 
Ethnographic consultation with Western Shoshone descendants of the people of the study 
area might clarify these discrepancies.
Steward (1997:251 [1938]) states that “in isolated parts of southern Nevada it 
[déculturation] was probably unimportant until 1900” and based on cross-dating of 
Western culture items found at most study sites, his observation appears valid. Solarized 
bottle glass fragments and evenly soldered-seam cans were located at four of the six 
study sites, indicating that those sites were used between A.D. 1883 and 1920. That the 
ethnohistoric Western Shoshone of the study area had acquired Western culture items 
while maintaining aboriginal camps and continuing to use stone implements implies that 
the introduction of these goods had little impact on their traditional lifeways during the 
late 1800s through early 1900s. Sources o f obsidian artifacts collected from the sites, 
which are discussed in the following chapter, provide additional evidence indicating that 
traditional Shoshone lifeway remained relatively intact during that period despite the 
influence of Western culture.
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
CHAPTER 5
OBSIDIAN ARTIFACTS AS INDICATORS OF 
WESTERN SHOSHONE SOCIOECONOMICS
A model, based on Steward’s (1997 [1938]) documentation of Western Shoshone 
subsistence strategies and inter-district fall festival relationships, was constructed to 
predict sources of obsidian artifacts located at ethnohistoric winter camps of the Lida 
Vicinity, Kawich Mountains, and Beatty/Belted Mountains Shoshone of southern Nevada 
(Chapter 1). The obsidian artifact source predictive model relies on five assumptions. 
First, it is assumed that Steward’s (1997 [1938], 1941) documentation of Basin-Plateau 
Peoples’ subsistence travels and fall festival inter-district relationships are accurate; 
second, it is assumed that obsidian was used by ethnohistoric Great Basin peoples of the 
study area to manufacture stone tools; third, it is assumed that obsidian procurement was 
embedded in the subsistence systems of Great Basin peoples of the study area; fourth, it 
is assumed that Great Basin exchange occurred at fall festivals; and fifth, it is assumed 
that obsidian was among the items exchanged during fall festival events.
A total of 207 obsidian artifacts, reflective o f tool manufacturing and maintenance 
activities, from six study sites were submitted to Geochemical Research Laboratory, 
Portola Valley, California, for EDXRF analysis. Analysis results for each artifact are 
presented in Appendix I. Artifact samples for each district are smaller than anticipated
121
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
122
due to a general paucity of stone artifacts at most of the ethnohistoric study sites. In 
addition, obsidian comprises only about 30 to 40 percent of chipped stone tool debris 
located at the study sites.
The Lida Vicinity district obsidian artifact sample is the largest, totaling 111 obsidian 
flakes and tool fragments. Thirty-seven of the artifacts are from 26Nyl446, Hugapa, and 
74 are from 26Nyl 1470, the Jerome Spring winter camp. The Kawich Mountains district 
sample is comprised of 45 artifacts. The Breen Creek fall festival temporary camp 
yielded 28 artifacts and 17 artifacts were collected from 26Nyl440, the Sumner Spring 
winter camp. The Beatty/Belted Mountains district sample contains 51 artifacts. Four 
artifacts are from 26Ny379, the winter camp near Indian Spring. The remaining 47 
artifacts were selected from artifacts collected during mitigation of impacts to 26Ny3393, 
the temporary winter camp at the edge of South Silent Canyon. Despite the disparity in 
numbers of artifacts per district, the samples are comparable through source occurrence 
percentages, as each sample represents 100 percent of obsidian tool manufacturing and 
maintenance debris from that locus type in the ethnohistoric component of each site.
Lida Vicinity District Obsidian Sources
As discussed in detail in Chapter 1, subsistence travels of the Lida Vicinity Shoshone 
would have provided opportunities to procure obsidian from the Obsidian Butte, Airfield 
Canyon, Study Area Unknowns^, Stonewall Flat, Montezuma Range, and Silver Peak 
sources. Trade at fall festivals should have provided opportunities to acquire obsidian
“ The precise locations of two primary sources within the study area are currently under study and as yet, 
undifferentiated and unnamed. These obsidians have been located in secondary deposits north of Obsidian 
Butte, in Tolicha Wash, and in artifact samples collected from the study area. Chapter 2, page 51, provides 
a detailed discussion.
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from Fish Lake Valley district Northern Paiute that originated from the Queen source in 
Truman Meadows on the California/Nevada border. Deep Springs Valley district 
Northern Paiute would have provided Fish Springs obsidian from Owens Valley, 
California.
Analysis Results. Obsidian artifact source predictions based on subsistence travels 
proved accurate for five of the six sources. The Study Area Unknowns source occurs in 
highest frequency, comprising 53 percent of the Lida Vicinity district sample, which is 
likely due to the possibility that the “source" might include two distinct sources. Still, 
even if  those artifacts can be geochemically separated into more than one source, the 
percent of obsidian artifacts originating from each source should be comparatively high. 
The Montezuma Range source comprises 24 percent of the sample. Airfield Canyon, 12 
percent. Obsidian Butte, four percent, and Stonewall Flat, three percent. The Silver Peak 
obsidian source is the only subsistence-based predicted source that does not appear in the 
sample. Figure 20 is a bar chart illustrating percentages of obsidian sources comprising 
the Lida Vicinity district sample.
Although the subsistence-based obsidian artifact source predictions are mostly 
accurate, the festival relationships-based sources do not appear in the sample. Three 
unpredicted obsidian artifact sources from outside of the Lida Vicinity district do appear 
in the sample. The Shoshone Mountain obsidian source, located in the Beatty/Belted 
Mountains Western Shoshone district, comprises one percent of the sample. Two percent 
of the sample geochemically corresponds with the Saline Range (Queen Impostor) source 
in the pinyon/juniper woodlands between the Saline Valley and Death Valley areas of the
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Eastern California Western Shoshone district. Figure 20 shows the predicted sources 
and percentages of actual obsidian sources comprising the Lida Vicinity district sample.
0%
Obsidian Airfield Study Area Stonewall litontezumaSilver Peak Queen H s h ,
Butte Canyon Unknowns Flat Range R ange (Truman SpringePT ‘ "
Figure 20. Lida Vicinity District Sample Percentages of Obsidian Artifact Sources. Note: sources 
predicted, yet not appearing in the sample (Silver Peak, Queen, and Fish Springs), are shown at 0%.
An unknown source that is inconsistent with the geochemistries of any of the study 
area obsidians or any of the obsidian sources in the extensive California and Great Basin 
obsidian source database compiled by Geochemical Research Laboratory over the past 
three decades comprises one percent o f the sample. The unknown source may be located 
within the Lida Vicinity district. Is most likely outside of the district, however, based on 
significant inconsistencies between percentages of minor and trace elements measured in 
the unknown source obsidian artifact and the study area obsidian sources (Geochemical
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Research Laboratory Letter Report 2001-60.5, R. E. Hughes, Analyst, 15 March, 2002; 
R. E. Hughes personal communication, 2002).
Kawich Mountains District Obsidian Sources
Based on Steward’s (1997 [1938]) documentation, the Kawich Mountains district 
Shoshone were predicted to have procured obsidian from the Obsidian Butte, Airfield 
Canyon, and Study Area Unknown sources during subsistence travels. Traveling to 
participate in autumn rabbit drives in the Belted Range would have provided access to the 
Silent Canyon/Deadhorse Flat and Split Ridge obsidian sources. Big Smoky 
Valley/Monitor Valley Shoshone Were predicted to have traded obsidian from the White 
Rock Canyon, Crow Springs, and Box Spring sources when participating in Kawich 
Mountains district fall festivals. In addition to the sources that would have been available 
when Kawich Mountains Shoshone traveled to participate in Beatty/Belted Mountains 
district rabbit drives, Beatty/Belted Mountains Shoshone may have traded Tubb Spring 
and Shoshone Mountain obsidians when they visited the Kawich Mountains district 
during fall festivals.
Analysis Results. Results for the Kawich Mountains district are similar to the Lida 
Vicinity district in that four of the five source predictions based on subsistence travels 
appear in the sample, making the subsistence-based predictions 80 percent accurate. The 
Study Area Unknowns source comprises the largest percentage, 60 percent, of the 
Kawich Mountains district sample of tool manufacturing and maintenance debris. The 
Obsidian Butte source comprises 11 percent, and six percent of the artifacts originate 
from the Airfield Canyon source. Silent Canyon/Dead Horse Flat obsidian from the
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Beatty/Belted Mountains district comprises two percent of the sample, but no artifacts 
originate from the Split Ridge source on east Pahute Mesa. Figure 21 illustrates the 
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Figure 21. Kawich Mountains District Sample Percentages of Obsidian Artifact Sources. Note: 
sources predicted, yet not appearing in the sample (Split Ridge, White Rock Canyon, Crow Springs, and 
Box Springs), are shown at 0%.
Only one of the five obsidian source predictions based on fall festival trade, the Tubb 
Spring source in the Beatty/Belted Mountains district, appears in the sample. Artifacts 
made from this source comprise nine percent of the entire Kawich Mountains district 
sample. Artifacts originating from the obsidian sources of the Big Smoky 
Valley/Monitor Valley Western Shoshone district. White Rock Canyon, Crow Springs, 
and Box Spring, are absent, as is the Shoshone Mountain source of the Beatty/Belted
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Mountains district. Not predicted, yet occurring, are the Montezuma Range and 
Stonewall Flat obsidian sources o f the Lida Vicinity district, respectively 11 percent and 
two percent o f the entire Kawich Mountains district sample of obsidian tool 
manufacturing and maintenance debris.
Beatty/Belted Mountains Obsidian Sources
Subsistence travels o f Beatty/Belted Mountains Western Shoshone families would 
have provided opportunities to procure obsidian from the Silent Canyon/Dead Horse Flat, 
Split Ridge, Shoshone Mountain, Tubb Spring, Obsidian Butte, Airfield Canyon, and 
Study Area Unknowns sources. Beatty/Belted Mountains district families attended fall 
festivals in the Kawich Mountains district and the Eastern California district when not 
hosting festivals at Beatty or in the Belted Range. Fall festival trade with Kawich 
Mountains district Shoshone would have provided obsidian from sources that were 
already available to the Beatty/Belted Mountains Shoshone during their subsistence 
travels. Thus, fall festival obsidian trade between families of the two districts is virtually 
undetectable. Fall festival obsidian trade with the Eastern California district Western 
Shoshone should be evident through the presence of artifacts originating from the Saline 
Range (Queen Impostor) and Coso Range (Sugarloaf Mountain) sources.
Analysis Results. EDXRF analysis results for the Beatty/Belted Mountains district 
indicate that again, subsistence-based obsidian procurement predictions are relatively 
accurate in that six of the seven sources available during subsistence travels appear in the 
sample, an accuracy rate of 86 percent. The Study Area Unknowns source again 
comprises the highest percentage, 35 percent, of the Beatty/Belted Mountains sample, but
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the Silent Canyon/Dead Horse Flat source occurs in nearly the same frequency at 31 
percent. Both Tubb Spring source and Shoshone Mountain source obsidian artifacts 
comprise six percent of the sample, 10 percent of the sample originates from the Obsidian 
Butte source, and two percent from the Airfield Canyon source. Artifacts made from the 
Split Ridge source are absent. Figure 22 illustrates the predicted sources and actual 
percentages o f obsidian sources comprising the Beatty/Belted Mountains district tool 
manufacturing and maintenance debris sample.
O  5 0 %
lU  4 0 %
Silent Split Ridge Tubb Shoshone Obsidian Airfield Study Area Saline Coso \ 
Canyon/ Spring Mountain Butte Canyon Unknowns Range -Ran
D ead (Q ueen.
H orse Flat Im
Figure 22. Beatty/Belted Mountains District Sample Percentages of Obsidian Artifact Sources. Note: 
Sources predicted, yet not appearing in the sample (Split Ridge and Coso Range), are shown at 0%.
Artifacts originating from only one of the two obsidian sources predicted to be 
present in the sample due to fall festival trade actually occur. The Saline Range (Queen 
Impostor) source comprises two percent of the sample while the Coso Range (Sugarloaf
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Mountain) source is absent. Obsidian artifact sources outside of the Beatty/Belted 
Mountains district and not predicted are the Kane Springs source, located in the Delamar 
Mountains of eastern Nevada in territory Steward (1997:Figure 1 [1938]) designated as 
Southern Paiute territory, and the Queen (Truman Meadows) source in the Fish Lake 
Valley Northern Paiute district. The Kane Springs source comprises two percent of the 
sample and the Queen source, six percent.
Discussion: The Efficacy o f  Obsidian Artifact Sources as Indicators o f Ethnohistoric 
Western Shoshone Socioeconomics in the Study Area
Obsidian Artifact Source Predictions Based on Subsistence Travels. Results of 
EDXRF analysis of obsidian artifact samples indicate that sources of obsidian tool 
manufacturing and maintenance debris are predominantly indicative of the subsistence 
travels of Western Shoshone families. In the Lida Vicinity district sample, five of six 
subsistence-based predicted sources appear, comprising 96 percent of the sample. Four 
of five subsistence-based predicted sources appear and comprise 78 percent of the 
Kawich Mountains district sample. In the Beatty/Belted Mountains sample, six of seven 
subsistence-based predicted sources occur, comprising 90 percent of the total.
Only two of the 10 subsistence-based predicted obsidian artifact sources. Split Ridge, 
predicted for both the Beatty/Belted Mountains and Kawich Mountains districts, and 
Silver Peak, predicted for the Lida Vicinity district, do not appear in the samples. The 
Split Ridge and Silver Peak sources may have been generally avoided by ethnohistoric 
Western Shoshone families of the study area due to comparatively poor quality of raw 
material in the obsidian-rich area, topographic constraints inhibiting access, or culturally 
based access restrictions. Despite the absence of the two subsistence-based source
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predictions in the samples, 90 percent o f  the entire sample is comprised of obsidian 
artifacts that were accurately predicted based on Steward’s documentation o f Lida 
Vicinity, Kawich Mountains, and Beatty/Belted Mountains Shoshone peoples’ 
subsistence travels. These data overwhelmingly support the assumption that obsidian 
procurement was embedded in the subsistence systems of the ethnohistoric Western 
Shoshone families o f the study area. Figure 23 illustrates comparative percentages of 
categories of sources comprising the entire obsidian artifact sample.
P red ic ted  S u b sis te n c e -  P red ic ted  F estiva l-based  U npredicted , Inter-dlstrlct Ü h p 'r e â i ^ ^  
b a s e d  S u b sis te n c e  Activities
SOURCE CATEGORY
Figure 23. Comparison of Percentages of Source Categories Comprising Entire Artifact Sample.
Obsidian Artifact Source Predictions Based on Fall Festival Trade. As indicators of 
ethnohistoric inter-district fall festival relationships, sources of obsidian tool 
manufacturing/maintenance debris found at camps are considerably less reliable. None 
o f the two predicted fall festival trade-based source predictions appear in the Lida 
Vicinity sample, a zero percent accuracy rate. Only one of five trade-based source
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predictions, Tubb Spring, occurs in the Kawich Mountains district sample, a 20 percent 
accuracy rate. The Tubb Spring source, however, comprises nine percent of the entire 
Kawich Mountains sample. One of two festival trade-based source predictions, two 
percent of the sample, appears in the Beatty/Belted Mountains district sample. This 
makes fall festival trade-based predictions 50 percent accurate for the district. These data 
may be viewed as generally indicative of fault in the assumption that obsidian trade was a 
component of ethnohistoric fall festivals. Two of the fall festival trade-based obsidian 
artifact source predictions are accurate, however, and comprise three percent of the entire 
sample. These results indicate that obsidian trade likely did occur, but was not a highly 
significant fall festival activity. The predicted appearance of the Saline Range source of 
the Death Valley area in the Beatty/Belted Mountains district sample, combined with the 
analysis results, tend to support Steward’s (1997:45 [1938]) statement that “some trade 
by Death Valley people is indicated, but Shoshoni [sic] in Nevada practiced little or 
none’’.
Unpredicted Sources. Only seven percent of obsiçlian artifact sample is comprised of 
sources that were not predicted based on subsistence travels and fall festival trade as 
documented by Steward (1997 [1938]). These sources are the Saline Range and 
Shoshone Mountain sources in the Lida Vicinity district sample, the Montezuma Range 
and Stonewall Flat sources in the Kawich Mountains district sample, and the Kane 
Springs and Queen sources in the Beatty/Belted Mountains district sample. While an 
explanation for the appearance of the unpredicted sources in the Lida Vicinity district and 
the Kawich Mountains district samples can be inferred through Steward’s (1997 [1938]) 
data, the Beatty/Belted Mountains district unpredicted sources pose an enigma.
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Although not explicitly stated, Steward’s (1997 [1938]) discussions of the study area 
districts suggest that Lida Vicinity, Kawich Mountains, and Beatty/Belted Mountains 
Shoshone families frequently accessed subsistence resources on Pahute Mesa. The 
appearance in the three study area district samples of the Obsidian Butte and Airfield 
Canyon obsidian sources, located on Pahute Mesa, tend to support this inference. Pahute 
Mesa obsidian sources collectively comprise 16 percent of the Lida Vicinity sample, 17 
percent of the Kawich Mountains sample, and 12 percent of the Beatty/Belted Mountains 
sample.
Based on the percentages of Pahute Mesa obsidians comprising the samples, it is 
reasonable to assume that Shoshone families of the three districts frequented Pahute Mesa 
for subsistence needs and thus, likely met in areas where seasonally available plant foods 
occurred in high yields. It is likely that Kawich Mountains Shoshone families acquired 
the Stonewall Flat and Montezuma Range obsidians of the Lida Vicinity district when 
gathering in the same areas on Pahute Mesa at the same time as Lida Vicinity families. 
Lida Vicinity families likely acquired Shoshone Mountain obsidian from Beatty/Belted 
Mountains families under similar circumstances. The appearance of the Saline Range 
source of the Eastern California district in the Lida Vicinity sample might also be the 
result of interaction on Pahute Mesa between Beatty/Belted Mountains and Lida Vicinity 
families. The Lida Vicinity families would be secondary receivers, as proposed in 
Ericson et. al.’s (1976) model of exchange described in Chapter 2. However, an 
alternative and equally reasonable explanation for the appearance of Saline Range 
obsidian in the Lida Vicinity sample can be proposed.
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Steward’s (1997 [1938]) Figure 7 map indicates that the majority of Lida Vicinity 
Shoshone families lived clustered at springs on the south end of the Silver Peak Range 
near the modem town of Lida, Nevada. The map indicates that the Coldfield Hills and 
Stonewall Mountain families of the Lida Vicinity district gathered pinyon nuts only in the 
Montezuma and Silver Peak Ranges. But the map also indicates that families near Lida, 
Nevada, harvested pinyon nuts from the Silver Peak Range and the Grapevine Mountains 
in the Death Valley area of the Eastern California district. Based on the importance of 
pinyon nuts to the subsistence of Shoshone families, the variability in pinyon pine 
productivity, and the relative scarcity of pinyon forest in the study area portion of the 
Lida Vicinity district, it seems reasonable to assume that the Lida Vicinity district 
families of the study area also occasionally gathered pinyon nuts in the Grapevine 
Mountains of the Amargosa Range.
In addition, 26Nyl 1470, the Jerome Spring winter camp on Stonewall Mountain, is in 
geographically unobstructed alignment with the Grapevine Mountains. This is illustrated 
in the Chapter 4, Figure 10, photo of the approach to Jerome Spring. The Grapevine 
Mountains are faintly visible at the top of the photo. It is highly likely that the Saline 
Range source would have been accessible through Death Valley area Shoshone people 
during those years when Lida Vicinity Shoshone families gathered pinyon nuts with 
Eastern California district Shoshone families in the Grapevine Mountains.
The presence of the Saline Range and Shoshone Mountain sources in the Lida 
Vicinity district sample and the Montezuma Range and Stonewall Flat sources in the 
Kawich Mountains district sample can be explained through Steward’s (1997 [1938]) 
documentation of subsistence activities of the study area peoples. Artifacts made from
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these sources comprise five percent of the entire sample. Thus, the presence of obsidian 
sources for 98 percent of the entire artifact sample support Steward’s (1997 [1938]) 
documentation of subsistence travels, inter-district subsistence activities, and fall festival 
relationships of the Shoshone of the study area.
The appearance of the Queen source of Truman Meadows in the Fish Lake Valley 
Northern Paiute district and the Kane Springs source in the Pahranagat area of Southern 
Paiute territory, located more than 120 km east of the Beatty/Belted Mountains study 
sites, is problematic. In fact. Steward (1997:98 [1938]) documents that his Beatty/Belted 
Mountains Shoshone consultants could remember only two disputes in their lifetimes. 
One of the fights occurred due to the objection of the Pahranagat area Southern Paiute to 
the Beatty/Belted Mountains Shoshone fishing in the White River, which is located about 
80 km east of the study sites. Based on the discussion of conflict between the two 
groups, it seems unlikely that Beatty/Belted Mountains Shoshone would have risked 
traveling deeply into hostile Southern Paiute territory just to obtain obsidian, which was 
extremely abundant and easily accessible in their own district.
Explanation of the occurrence of the Queen source in the Beatty/Belted Mountains 
sample is equally difficult. The Queen source is located in the Fish Lake Valley Northern 
Paiute district and was erroneously predicted, based on fall festival trade, to have been 
present in the Lida Vicinity sample. Not only is the Queen source the most 
geographically distant source found in any of the samples, more than 200 km from the 
Beatty/Belted Mountains district study sites. Fish Lake Valley Northern Paiute families 
belonged to a different ethnic group. Thus, they were likely socially distant from 
Beatty/Belted Mountains Shoshone families as well. Steward’s (1997 [1938]) Figure 7
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map indicates that interactions between Fish Lake Valley Northern Paiute and Western 
Shoshone were marginal and limited to Lida Vicinity district families, data that tend to 
support this assumption. The appearance of the Queen and Kane Springs obsidian 
sources in the Beatty/Belted Mountains district sample, two percent of the entire sample, 
appear to conflict with Steward’s (1997 [1938]) data regarding social relationships of the 
study area Shoshone.
Conclusions. Results o f EDXRF analysis o f samples o f obsidian tool manufacturing 
and maintenance debris collected from six ethnohistoric camps in the study area 
overwhelmingly support Steward’s (1997 [1938]) documentation of Lida Vicinity, 
Kawich Mountains, and Beatty/Belted Mountains Shoshone socioeconomics. 
Explanations for the occurrences o f sources for 98 percent of the artifacts in the entire 
sample (n=207) were based on his data. Ninety percent of the occurring sources were 
accurately predicted based on documentation of subsistence travels of the study area 
Shoshone families. Three percent of the accurately predicted sources are based on 
Steward’s 1997 [1938]) documentation of fall festival inter-district relationships. Five 
percent of the sample comprised of unpredicted sources can be explained based on 
socioeconomic relationships implied in his data. Only two percent o f the occurring 
sources appear contradictory to information gleaned from his Western Shoshone 
consultants of the 1930s.
Study results indicate that assumptions used to formulate predictions for obsidian 
sources occurring in the study area artifact sample are generally sound. Data support that 
Steward (1997 [1938]) accurately documented subsistence travels and fall festival 
relationships o f the Lida Vicinity, Kawich Mountains, and Beatty/Belted Mountains
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Shoshone. The presence of obsidian tool manufacturing and maintenance debris at all of 
the study area camps supports the assumption that Lida Vicinity, Kawich Mountains, and 
Beatty/Belted Mountains Shoshone families used obsidian tools during the ethnohistoric 
period. Obsidian procurement was most certainly embedded in the subsistence systems 
of Great Basin peoples o f the study area, the third assumption underlying the predictive 
model. Sources for ninety percent of the entire sample were accurately predicted based 
on subsistence travels of Shoshone families of the study area.
Study results minimally support the fourth assumption concerning Great Basin trade 
during the ethnohistoric period, but slight revision greatly increases its validity. The 
assumption that exchange occurred during fall festivals is supported by only three percent 
of the sample. Steward’s (1997 [1938]) data imply that the unpredicted sources likely 
occur as a result of opportunities for exchange during inter-district subsistence activities 
on Pahute Mesa and in the Grapevine Mountains. Based on the study results, the fourth 
assumption holds greater validity when revised to state that although Great Basin 
exchange was minimal, it primarily occurred during inter-district subsistence activities 
and fall festival events. Following the logic o f adjustments to the fourth assumption, the 
fifth assumption should be modified to state obsidian was among the items exchanged 
during inter-district subsistence activities and fall festival events.
Steward’s (1997 [1938], 1941) epic research of Basin-Plateau sociopolitical groups 
contains a wealth of data useful to Great Basin archaeologists in interpretations of the 
material remains of past lifeways. He illuminates the ethnohistoric past with relatively 
precise descriptions of subsistence and settlement patterns, delineation of sociopolitical 
groups, locations of sites, and material culture. In documenting these data, he provided
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archaeologists with a powerful tool to recognize and explain the most recent material 
remains of the indigenous peoples of the region. It is through an adequate understanding 
of the most recent that archaeologists can begin to recognize and explain similarities and 
differences in the material record rooted deeply in the past.
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
REFERENCES CITED
Andrefsky, W., Jr.
1998 Lithics Macroscopic Approaches to Analysis. Cambridge University Press, 
Cambridge.
Baedecker, P. A.
1976 SPECTRA: Computer Reduction of Gamma-Ray Spectroscopic Data for 
Neutron Activation Analysis. In Advances in Obsidian Glass Studies, edited by R. E. 
Taylor, pp. 334-349. Noyes Press, Park Ridge, NJ.
Bennyhoff, J. A. and R. E. Hughes
1987 Shell Bead and Ornament Exchange Networks Between California and the 
Western Great Basin. Anthropological Papers o f the American Museum o f Natural 
History New York Volume 64: Part 2, pp. 70-175.
Bettinger, R. L.
1976 Flat Iron Ridge Site, 26-Ny-313 (D13). In Prehistoric Pinon Ecotone 
Settlements of the Reese River Valley, Central Nevada, by D. H. Thomas and R. L. 
Bettinger, pp.313-327. Anthropological Papers o f the American Museum o f Natural 
History New York, Volume 53: Part 3.
1982 Aboriginal Exchange and Territoriality in Owens Valley, California. In 
Contexts fo r  Prehistoric Exchange, edited by J. E. Ericson and T. K. Earle, pp. 53-82. 
Academic Press, New York.
Can Manufacturers Institute
2000 Cans - A Visual History: The Impact o f the Can on Culture and Economics for  
More than 200 Years. Can Manufacturers Institute, Washington, D.C.
Cann, J. R. and C. Renfrew
1964 The Characterization of Obsidian and its Application to the Mediterranean 
Region. Proceedings o f  the Prehistoric Society 30: 111-133.
Chemicoff, S. and R. Venkatakrishnan
1995 Geology: An Introduction to Physical Geology. Worth Publishers, Inc. New 
York.
Coming Museum of Glass
2002 Resource on Glass. Coming Museum of Glass, New York.
138
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
139
Cornwall, H. R.
1972 Geology and Mineral Deposits of Southern Nye County, Nevada. Nevada 
Bureau o f  Mines and Geology Bulletin 77. Mackay School of Mines, University of 
Nevada, Reno.
Dames & Moore, Inc.
1997 Wetland Survey Report. Prepared for the U.S. Air Force, Air Combat 
Command, Contract No.RKXF956044. Copies available from 99 Civil Engineering 
Squadron/ Environmental Flight, Nellis Air Force Base, NV.
1998 The Prospects Look Good: A View Into 10 Ranching and Mining Sites on 
Nellis Air Force Range. Prepared for the U.S. Air Force, Air Combat Command, 
Contract No. DACA63-97-D-0022. Copies available from 99 Civil Engineering 
Squadron/Environmental Flight, Nellis Air Force Base, NV.
Davis, M. K., T. L. Jackson, M. S. Shackley, T. Teague, and J. H. Hampel
1998 Factors Affecting the Energy-Dispersive X-Ray Fluorescence (EDXRF) 
Analysis of Archaeological Obsidian. In Archaeological Obsidian Studies Method and 
Theory, Advances in Archaeological and Museum Science, Volume 3, edited by M. S. 
Shackley, pp. 159-180. Plenum Press, New York.
Dixon, J. E.
1976 Obsidian Characterization Studies in the Mediterranean and Near East. In 
Advances in Obsidian Glass Studies, edited by R. E. Taylor, pp. 288-333. Noyes Press, 
Park Ridge, NJ.
DuBarton, A.
1992 A Gabled Wooden Lodge in an Archaeological Context: Archaeological 
Investigations at Sample Unit UI9adPL, Nevada Test Site, Nye County, Nevada. Desert 
Research Institute. Prepared for U.S. Department of Energy, Contract No. DE-AC08- 
90NV10845. Copies available from the National Technical Information Service, U.S. 
Department of Commerce, Springfield, VA.
Ericson, J. E.
1982 Production for Obsidian Exchange in California. In Contexts for Prehistoric 
Exchange, edited by J. E. Ericson and T. K. Earle, pp. 129-148. Academic Press, New 
York.
1984 Toward the Analysis of Lithic Production Systems. In Prehistoric Quarries 
and Lithic Production, edited by J. E. Ericson and B. A. Purdy, pp. 1-9. Cambridge 
University Press, Cambridge.
Ericson, J. E. and R. Berger
1976 Physics and Chemistry of the Hydration Process in Obsidians: Experiments 
and Measurements. In Advances in Obsidian Glass Studies, edited by R. E. Taylor, pp. 
46-62. Noyes Press, Park Ridge, NJ.
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
140
Ericson, J. E., T. A. Hagan, and C. W. Chesterman
1976 Prehistoric Obsidian in California II: Geologic and Geographic Aspects. In 
Advances in Obsidian Glass Studies, edited by R. E. Taylor, pp. 218-239. Noyes Press, 
Park Ridge, NJ.
Fiero,B.
1986 Geology o f  the Great Basin. University of Nevada Press, Reno.
Glascock, M. D., G. E. Braswell, and R. H. Cobean
1998 A Systematic Approach to Obsidian Source Characterization. In 
Archaeological Obsidian Studies Method and Theory, Advances in Archaeological and 
Museum Science, Volume 3, edited by M. S. Shackley, pp. 15-66. Plenum Press, New 
York.
Fowler, C. S.
1982 Settlement Patterns and Subsistence Systems in the Great Basin: the 
Ethnographic Record. In Man and the Environment in the Great Basin, edited by D. B. 
Madsen and J. F. O’Connell, pp. 121-138. Society fo r  American Archaeology Papers 2, 
Washington, D.C.
Grayson, D. K.
1993 The Desert’s Past: A Natural Prehistory o f  the Great Basin. Smithsonian 
Institution Press, Washington, D. C.
Haarklau, L.
2001 Investigation o f Geochemical Variability in Obsidian Raw Material And 
Artifact Sources on the North Nellis Air Force Range, Nevada. Prewitt & Associates, 
Inc. Prepared for the U.S. Air Force, Air Combat Command, Contract No. DACA63-95- 
D-0051. Copies available from 99 Civil Engineering Squadron/Environmental Flight, 
Nellis Air Force Base, NY.
Hatoff, B.W. and D. H. Thomas
1976 Mateo’s Ridge Site. In Prehistoric Pinon Ecotone Settlement of the Reese 
River Valley, Central Nevada, by D. H. Thomas and R. L. Bettinger, pp. 276-312. 
Anthropological Papers o f the American Museum o f Natural History New York Volume 
53: Part 3.
Hughes, R. E.
1978 Aspects of Prehistoric Wiyot Exchange and Social Ranking Journal of 
California Anthropology 5:53-66.
1983 X-Ray Fluorescence Characterization of Obsidian. In The Archaeology of 
Monitor Valley: 2. Gatecliff Shelter, by D. H. Thomas, pp. 401-408. Anthropological 
Papers of the American Museum o f  Natural History New Volume 59: Part 1.
1986 Diachronic Variability in Obsidian Procurement Patterns in Northeastern 
California and Southcentral Oregon. University of Califomia Press, Berkeley.
1988 The Coso Volcanic Field Reexamined: Implications for Obsidian Sourcing and
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
141
Hydration Dating Research. Geoarchaeology 3:253-265.
1994 Intrasource Chemical Variability of Artifact-Quality Obsidians from the Casa 
Diablo Area, California. Journal o f  Archaeological Science 21:263-271.
2001 Chapter 4: Geochemical Characterization of Obsidian from Outcrops on the 
Eastern and Southern Flanks o f Obsidian Butte, Nellis Air Force Range, Nevada. In 
Investigation o f Geochemical Variability in Obsidian Raw Material And Artifact Sources 
on the North Nellis Air Force Range, Nevada, by L. Haarklau, pp. 27-44. Prewitt & 
Associates, Inc. Prepared for the U.S. Air Force, Air Combat Command, Contract No. 
DACA 63-95-D-0051. Copies available from 99 Civil Engineering 
Squadron/Environmental Flight, Nellis Air Force Base, NV.
Hughes, R. E. and J. A. Bennyhoff
1986 Early Trade. In Great Basin. Handbook of North American Indians, Volume 
11, edited by W. L. D’Azevedo, pp.238-261. Smithsonian Institution, Washington, D. C.
Hughes, R. E., and R. L. Smith
1993 Archaeology, Geology, and Geochemistry in Obsidian Provenance Studies. 
In Effects of Scale on Archaeological and Geoscientific Perspectives, edited by J. K. 
Stein and A. R. Linse. Geological Society o f America Special Paper 283: 79-91.
Jack, R. N.
1976 Prehistoric Obsidian in California I: Geochemical Aspects. In Advances in 
Obsidian Glass Studies: Archaeological and Geochemical Perspectives, edited by R. E. 
Taylor, pp. 183-217. Noyes Press, Park Ridge, New Jersey.
Kolvet, R. C., R. Deis, S. Stometta, and M. K. Rusco
2000 A Stratified Archaeological Sample o f Low Elevation Areas on the Nellis Air 
Force Range, Nevada. Western Cultural Resource Management, Inc. Prepared for the 
U.S. Air Force, Air Combat Command, Contract No. DACA 63-95-0022. Copies 
available from 99 Civil Engineering Squadron/Environmental Flight, Nellis Air Force 
Base, NV.
Mottana, A., R. Crespi, and G. Liborio
1978 Rocks and Minerals. Simon & Schuster, Inc., New York.
Nevada Division of Wildlife
2000 Field notes compiled by Nevada Division of Wildlife, NAFB Natural 
Resources files, 99 Civil Engineering Squadron/Environmental Flight, Nellis Air Force 
Base, NV.
Newman, T. S.
1970 A Dating Key for Post-Eighteenth Century Bottles. Historical Archaeology 
IV:70-75.
Noble, D. C., S. I. Weiss, and E. H. McKee
1991 Magmatic and Hydrothermal Activity, Caldera Geology, and Regional 
Extension in the Western Part o f the Southwestern Nevada Volcanic Field. In Geology
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
142
and Ore Deposits o f  the Great Basin, Symposium Proceedings, Volume 2, edited by G. L. 
Raines, R. E. Lisle, R. W. Schafer, and W. H. Wilkinson, pp.913-934. Geological 
Society of Nevada, Reno.
Odell, G. H.
1996 Economizing Behavior and the Concept o f Curation. In Stone Tools: 
Theoretical Insights Into Human Prehistory. Edited by G. H. Odell. Plenum Press, New 
York.
Pritchett, D. and F. J. Smith
2001 2000 Vegetation Sampling at Nellis Air Force Bombing and Gunnery Range,
Clark, Lincoln, and Nye Counties, Nevada. The Nature Conservancy. Prepared for the 
U.S. Air Force, Air Combat Command. Copies available from 99 Civil Engineering 
Squadron/Environmental Flight, Nellis Air Force Base, NV.
Rautenstrauch, K. R.
1991 The Distribution and Abundance o f Desert Tortoises on the Nevada Test Site. 
Prepared for the U.S. Department of Energy by EE & G Energy Measurements, Contract 
No. DE-AC08-88NV10617. Copies available from National Technical Information 
Service, U.S. Department o f Commerce, Springfield, VA.
Renfrew, C. and P. Bahn
1991 Archaeology Theories, Methods, and Practice. Thames & Hudson Ltd., 
London.
Rock, J.
1990 Basic Bottle Identification. Coyote Press, Salinas, CA.
Shackley, M. S.
1998a Intrasource Chemical Variability and Secondary Depositional Processes: 
Lessons from the American Southwest. In Archaeological Obsidian Studies Method and 
Theory, Advances in Archaeological and Museum Science, Volume 3, edited by M. S. 
Shackley, pp.83-102. Plenum Press, New York.
1998b Issues and Directions in Volcanic Glass Studies. In Archaeological Obsidian 
Studies Method and Theory, Advances in Archaeological and Museum Science, Volume 
3, edited by M. S. Shackley, pp. 1-14. Plenum Press, New York.
Stevenson, C.
2000 Nevada Division of Wildlife draft letter report dated 29 August 2000. Natural 
Resources Management files, 99 Civil Engineering Squadron/Environmental Flight, 
Nellis Air Force Base, NV.
Steward, J. H.
1933 Ethnography o f the Owens Valley Paiute. University o f California 
Publications in American Archaeology and Ethnology, Volume 33, No. 3:233-350. 
1997[1938] Basin-Plateau Aboriginal Sociopolitical Groups. University of Utah
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
143
Press, Salt Lake City. [United States Government Printing Office, Washington, D.C.]
1941 Culture Element Distributions: XIII Nevada Shoshone. In Anthropological 
Records 4:2, edited by A. L. Kroeber, R. H. Lowie, R. L. Olson, and E. W. Gifford, 
pp.209-359. University of California Press, Berkeley.
1955 Theory o f Culture Change: the Methodology o f Multilinear Evolution. 
University of Illinois Press, Urbana.
1970 The Foundations of Basin-Plateau Shoshonean Society. In Languages and 
Cultures o f Western North America: Essays in Honor o f Sven S. Liljeblad, edited by E. H. 
Swanson, pp. 113-151. Idaho State University Press, Pocatello.
Summerhayes, G. R., J. R. Bird, R. Fullager, C. Godsen, J. Specht, and R. Torrence 
1998 Application of PIXE-PIGME to Archaeological Analysis of Changing Patterns 
of Obsidian Use in West New Britain, and Papua, New Guinea. In Archaeological 
Obsidian Studies Method and Theory, Advances in Archaeological and Museum Science, 
Volume 3, edited by M. S. Shackley, pp.129-158. Plenum Press, New York.
Taylor, R. E.
1976 Science in Contemporary Archaeology. In Advances in Obsidian Glass 
Studies, edited by R. E. Taylor, pp. 1-21. Noyes Press, Park Ridge, NJ.
Thomas, D. H.
1981 How to Classify the Projectile Points from Monitor Valley, Nevada. Journal 
o f California and Great Basin Archaeology, Vol.3, No. 1:7-48.
1983 The Archaeology of Monitor Valley: 1. Epistemology. Anthropological 
Papers o f  the American Museum o f Natural History New York Volume 58: Part 1.
1988 The Archaeology of Monitor Valley: 3. Survey and Excavations. 
Anthropological Papers o f the American Museum o f Natural History New York Volume 
66: Part 2.
Thomas, D. H. and R. L. Bettinger
1976 Prehistoric Pinon Ecotone Settlement of the Reese River Valley, Central 
Nevada. Anthropological Papers o f the American Museum o f  Natural History New York 
Volume 53: Part 3.
Thomas, D. H., A. Leventhal, and L. Williams
1976 Additional Pinon Ecotone Settlements of the Reese River Valley. In 
Prehistoric Pinon Ecotone Settlement of the Reese River Valley, Central Nevada, by D. 
H. Thomas and R. L, Bettinger pp. 328-365. Anthropological Papers o f the American 
Museum o f Natural History New York Volume 53: Part 3.
White, L.A.
1943 Energy and the Evolution of Culture. American Anthropologist 43: 335-356. 
Zanjani, S.
1992 Goldfield: The Last Gold Rush on the Western Frontier. Swallow Press, Ohio 
University Press, Athens.




Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
145
Explanatory Notes
The following table is a compilation of data extracted verbatim from four letter 
reports by R. E. Hughes, Analyst, Geochemical Research Laboratory, Portola Valley, 
California. Artifacts with catalog numbers beginning with “WHS” were collected from 
26Nyl446, Hugapa, in the Lida Vicinity district. Analysis results were reported in a 
letter from R. E. Hughes to L. E. Haarklau, dated 15 Mai'ch 2002. Catalog niunbers 
beginning with “JerSpr” designate artifacts collected from 26Ny11470 in the Lida 
Vicinity district and a letter from R. E. Hughes to L. E. Haarklau, dated 19 March 2002, 
reported these results. From the Kawich Mountains district are artifacts with catalog 
numbers beginning with “SumSpr”, collected from 26Nyl440, and “BmCrk”, which 
were collected from the Breen Creek festival camp. “IndSpr” denotes artifacts from 
36Ny379 in the Beatty/Belted Mountains district. Analysis results for artifacts from the 
three sites were reported in a letter from R. E. Hughes to L. E. Haarklau dated 12 April 
.2002. A letter report from R. E. Hughes to L. E. Haarklau dated 16 April 2002 reported 
artifact analysis results for 26Ny3393, the Beatty/Belted Mountains winter camp on the 
NTS. Catalog numbers beginning with numerals indicate artifacts from 26Ny3393. The 
Unknown C source in the table is the same as Study Area Unknowns in this thesis.
































Trace and Selected Minor Element Concentrations Ratio
Cat. Obsidian Source
Number Zn Ga Rb Sr Y Zr Nb Ba l i Mn EeA'" Fe/Mn /Chemical Tvne)
WHS-1 69 15 262 5 44 215 61 nm nm nm nm 15 Stonewall Flat
±6 ±3 ±4 ±3 ±3 ±4 ±3
WHS-2 44 16 306 6 41 97 32 nm nm nm nm 14 Montezuma Range
±6 ±3 ±4 ±3 ±3 ±4 ±3
WHS-3 45 16 299 5 39 95 33 nm nm nm nm 14 Montezuma Range
±6 ±3 ±5 ±3 ±3 ±4 ±3
WHS-4 55 19 305 5 41 94 32 nm nm nm run 14 Montezuma Range
±5 ±3 ±5 ±3 ±3 ±4 ±3
WHS-5 46 14 290 5 38 95 34 nm nm nm run 14 Montezuma Range
±6 ±3 ±5 ±3 ±3 ±4 ±3
WHS-6 51 20 305 6 42 99 35 nm nm nm run 14 Montezuma Range
±6 ±3 ±4 ±3 ±3 ±4 ±3
WHS-7 56 23 327 6 42 99 35 nm nm nm nm 13 Montezuma Range
±6 ±3 ±5 ±3 ±3 ±4 ±3
WHS-8 53 16 332 8 42 102 36 nm nm nm nm 14 Montezuma Range
±6 ±3 ±5 ±3 ±3 ±4 ±3
WHS-9 61 24 321 7 56 98 34 nm run nm nm 14 Montezuma Range
±7 ±3 ±5 ±3 ±4 ±4 ±3
WHS-10 46 12 318 5 42 100 31 nm nm run nm 14 Montezuma Range
±6 ±3 ±5 ±3 ±3 ±4 ±3
Values in parts per million (ppm) except total iron (in weight percent) and Fe/Mn ratios; ±  = estimate (in ppm and weight percent)







































Trace and Selected M inor Elem ent Concentrations Ratio
Cat. Obsidian Source
Number Zn Ga Rb Sr Y Zr Nb Ba l i Mn F e A Fe/Mn /Chemical Tvne)
WHS-11 56 14 302 5 41 91 37 nm nm nm nm 14 Montezuma Range
±7 ±4 ±5 ±3 ±4 ±4 ±3
WHS-12 64 23 315 5 45 96 38 nm run nm nm 14 Montezuma Range
±6 ±4 ±5 ±3 ±4 ±4 ±3
WHS-13 51 16 147 112 17 156 19 746 nm nm nm 28 Unknown C
±6 ±3 ±4 ±3 ±3 ±4 ±3 ±15
WHS-14 50 19 331 4 46 97 32 nm nm nm nm 13 Montezuma Range
±6 ±3 ±5 ±3 ±3 ±4 ±3
WHS-15 53 21 312 6 40 94 30 nm nm nm nm 14 Montezuma Range
±5 ±3 ±5 ±3 ±3 ±4 ±3
WHS-16 48 19 308 8 42 95 32 nm nm nm nm 14 Montezuma Range
±6 ±3 ±5 ±3 ±3 ±4 ±3
WHS-17 41 13 138 51 15 97 19 191 583 356 .81 22 Unknown
±6 ±3 ±4 ±3 ±3 ±4 ±3 ±13 ±17 ±11 ±.10
WHS-18 57 20 335 4 42 97 31 nm nm nm nm 14 Montezuma Range
±7 ±4 ±5 ±4 ±4 ±4 ±3 nm
WHS-19 58 26 320 4 53 101 36 nm nm nm nm 14 Montezuma Range
±7 ±4 ±6 ±4 ±4 ±4 ±3
WHS-20 59 25 316 7 37 95 34 nm nm nm nm 14 Montezuma Range
±7 ±4 ±5 ±3 ±4 ±4 ±3
Values in parts per million (ppm) except total iron (in weight percent) and Fe/Mn ratios; ±  =  estimate (in ppm and weight percent)







































Trace and Selected Minor Element Concentrations Ratio
Cat. Obsidian Source
Number Zn Ga Rb Sr Y Zr Nb Ba l i Mn Fe/Mn (Chemical Tvne)
WHS-21 54 19 310 6 42 95 32 nm nm nm nm 14 Montezuma Range
±8 ±4 ±6 ±3 ±4 ±4 ±3
WHS-24 50 15 302 6 40 94 36 nm nm nm nm 14 Montezuma Range
±6 ±3 ±5 ±3 ±3 ±4 ±3
WHS-25 75 20 265 7 44 207 60 nm nm nm nm 15 Stonewall Flat
±6 ±3 ±4 ±3 ±3 ±4 ±3
WHS-26 47 21 320 4 42 97 34 nm nm nm nm 14 Montezuma Range
±6 ±3 ±5 ±3 ±3 ±4 ±3
WHS-27 43 17 294 6 39 95 34 nm mil nm mn 14 Montezuma Range
±6 ±3 ±5 ±3 ±3 ±4 ±3
WHS-28 82 25 276 5 47 213 55 run nm run nm 15 Stonewall Flat
±6 ±3 ±5 ±3 ±3 ±4 ±3
WHS-29 45 20 293 5 37 93 31 nm nm nm nm 14 Montezuma Range
±6 ±3 ±4 ±3 ±3 ±4 ±3
WHS-30 50 16 289 8 39 90 31 nm nm nm nm 14 Montezuma Range
±6 ±3 ±5 ±3 ±3 ±4 ±3
WHS-31 52 16 168 100 25 159 23 643 811 386 1.21 30 Unknown C
±5 ±3 ±4 ±3 ±3 ±4 ±3 ±14 ±20 ±11 ±.10
WHS-32 59 17 333 6 43 107 34 nm nm nm nm 14 Montezuma Range
±6 ±3 ±5 ±3 ±3 ±4 ±3
Values in parts per million (ppm) except total iron (in weight percent) and Fe/Mn ratios; ±  =  estimate (in ppm and weight percent)






































Trace and Selected Minor Element Concentrations Ratio
Cat. Obsidian Source
Number Zn Ga Rb Sr Y Zr Nb Ba l i Mn Fe/Mn (Chemical Tvne)
WHS-33 59 21 314 7 43 94 36 nm nm nm rrm 13 Montezuma Range
±6 ±3 ±5 ±3 ±3 ±4 ±3
WHS-34 56 22 308 6 41 94 34 nm nm nm nm 14 Montezuma Range
±7 ±4 ±5 ±3 ±4 ±4 ±3
WHS-35 45 15 175 56 24 123 21 297 nm nm nm 27 Airfield Canyon
±6 ±3 ±4 ±3 ±3 ±4 ±3 ±14
WHS-36 43 12 158 55 25 124 19 283 nm nm nm 26 Airfield Canyon
±6 ±3 ±4 ±3 ±3 ±4 ±3 ±12
WHS-37 48 12 165 59 24 131 22 300 nm nm nm 27 Airfield Canyon
±6 ±3 ±4 ±3 ±3 ±4 ±3 ±13
WHS-38 47 17 164 19 25 140 29 29 nm tun nm 18 Saline Range
±5 ±3 ±4 ±3 ±3 ±4 ±3 ±12 (Queen Impostor)
WHS-39 46 12 156 111 22 170 24 675 nm nm nm 29 Unknown C
±6 ±3 ±4 ±3 ±3 ±4 ±3 ±13
JerSpr-1 44 15 141 120 17 162 15 741 nm run nm 29 Unknown C
±6 ±3 ±4 ±3 ±3 ±4 ±3 ±13
JerSpr-2 43 17 139 121 17 157 15 725 nm run run 29 Unknown C
±6 ±3 ±4 ±3 ±3 ±4 ±3 ±13
JerSpr-3 48 15 167 86 24 151 21 540 nm nm nm 28 Obsidian Butte
±6 ±3 ±4 ±3 ±3 ±4 ±3 ±13
Values in parts per million (ppm) except total iron (in weight percent) and Fe/Mn ratios; ±  =  estimate (in ppm and weight percent)






































Trace and Selected Minor Element Concentrations Ratio
Cat. Obsidian Source
Number Zn Ga Rb Sr Y Zr Nb Ba l i Mn Fe/Mn (Chemical Tvne)
JerSpr-4 43 16 136 121 16 159 14 771 nm nm nm 29 Unknown C
±6 ±3 ±4 ±3 ±3 ±4 ±3 ±13
JerSpr-5 49 15 145 124 17 163 17 781 nm nm nm 29 Unknown C
±5 ±3 ±4 ±3 ±3 ±4 ±3 ±13
JerSpr-6 44 16 168 58 23 124 22 279 nm nm nm 27 Airfield Canyon
±6 ±3 ±4 ±3 ±3 ±4 ±3 ±13
JerSpr-7 46 11 185 83 24 215 21 663 nm nm nm 40 Shoshone Mountain
±6 ±3 ±4 ±3 ±3 ±4 ±3 ±13
JerSpr-8 39 11 128 111 15 149 14 749 nm nm nm 29 Unknown C
±6 ±3 ±4 ±3 ±3 ±4 ±3 ±13
JerSpr-9 36 12 164 85 22 138 20 470 nm nm nm 28 Obsidian Butte
±6 ±3 ±4 ±3 ±3 ±4 ±3 ±13
JerSpr-10 43 14 164 80 21 137 16 474 nm nm nm 30 Obsidian Butte
±6 ±3 ±4 ±3 ±3 ±4 ±3 ±13
JerSpr-11 39 12 132 118 16 153 15 759 nm nm nm 28 Unknown C
±6 ±3 ±4 ±3 ±3 ±4 ±3 ±13
JerSpr-12 39 20 137 128 18 162 14 708 nm nm nm 28 Unknown C
±6 ±3 ±4 ±3 ±3 ±4 ±3 ±13
JerSpr-13 51 15 170 61 22 126 22 309 nm nm nm 26 Airfield Canyon
±5 ±3 ±4 ±3 ±3 ±4 ±3 ±12
Values in parts per million (ppm) except total iron (in weight percent) and Fe/Mn ratios; ±  =  estimate (in ppm and weight percent)





































Trace and Selected Minor Element Concentrations Ratio
Cat. Obsidian Source
Number Zn Ga Rb Sr Y Zr Nb Ba l i Mn Fe/Mn (Chemical Tvne)
JerSpr-14 46 11 137 120 17 160 14 684 nm nm nm 29 Unknown C
±6 ±3 ±4 ±3 ±3 ±4 ±3 ±13
JerSpr-15 44 15 136 119 17 161 17 777 nm mn nm 29 Unknown C
±6 ±3 ±4 ±3 ±3 ±4 ±3 ±13
JerSpr-16 79 17 131 116 15 152 16 759 nm nm nm 28 Unknown C
±6 ±3 ±4 ±3 ±3 ±4 ±3 ±15
JerSpr-17 47 16 143 124 17 161 17 768 nm nm nm 29 Unknown C
±6 ±3 ±4 ±3 ±3 ±4 ±3 ±14
JerSpr-18 61 14 139 122 17 157 16 792 nm nm nm 28 Unknown C
±5 ±3 ±4 ±3 ±3 ±4 ±3 ±13
JerSpr-19 57 11 126 109 16 145 14 749 nm nm nm 29 Unknown C
±6 ±3 ±4 ±3 ±3 ±4 ±3 ±13
JerSpr-20 58 16 147 129 18 162 17 784 nm nm mn 30 Unknown C
±5 ±3 ±4 ±3 ±3 ±4 ±3 ±13
JerSpr-21 61 20 144 125 17 149 16 759 nm nm nm 29 Unknown C
±6 ±3 ±4 ±3 ±3 ±4 ±3 ±16
JerSpr-22 53 14 134 117 18 151 17 781 nm nm mn 30 Unknown C
±6 ±3 ±4 ±3 ±3 ±4 ±3 ±13
JerSpr-23 66 17 303 5 41 99 34 0 mn nm nm 14 Montezuma Range
±5 ±3 ±5 ±3 ±3 ±4 ±3 ±13
Values in parts per million (ppm) except total iron (in weight percent) and Fe/Mn ratios; ±  =  estimate (in ppm and weight percent)





































Trace and Selected Minor Element Concentrations Ratio
Cat. Obsidian Source
Number Zn Ga Rb Sr Y Zr Nb Ba Ti Mn Fe/Mn (Chemical Tvpe)
JerSpr-24 48 20 141 124 16 161 18 832 nm nm mn 27 Unknown C
±6 ±3 ±4 ±3 ±3 ±4 ±3 ±15
JerSpr-25 54 18 145 124 16" 159 15 763 nm run nm 28 Unknown C
±5 ±3 ±4 ±3 ±3 ±4 ±3 ±13
JerSpr-26 47 16 140 118 15 157 19 725 nm mn run 29 Unknown C
±6 ±3 ±4 ±3 ±3 ±4 ±3 ±14
JerSpr-27 51 14 155 21 23 132 28 9 705 546 1.02 18 Saline Range
±6 ±3 ±4 ±3 ±3 ±4 ±3 ±12 ±17 ±11 ±.10 (Queen Impostor)
JerSpr-28 57 16 153 17 27 167 26 47 683 590 1.25 20 Unknown C
±5 ±3 ±4 ±3 ±3 ±4 ±3 ±12 ±16 ±11 ±.10
JerSpr-29 46 15 137 124 16 163 17 765 nm nm run 28 Unknown C
±6 ±3 ±4 ±3 ±3 ±4 ±3 ±14
JerSpr-30 64 18 149 131 17 171 15 810 run nm rrm 28 Unknown C
±7 ±4 ±4 ±3 ±3 ±4 ±3 ±16
JerSpr-31 47 17 137 118 17 160 15 726 mn nm rrm 29 Unknown C
±6 ±3 ±4 ±3 ±3 ±4 ±3 ±13
JerSpr-32 54 18 141 125 17 163 17 773 run nm rrm 28 Unknown C
±5 ±3 ±4 ±3 ±3 ±4 ±3 ±13
JerSpr-33 49 18 155 105 19 163 18 630 nm nm nm 28 Unknown C
±5 ±3 ±4 ±3 ±3 ±4 ±3 ±13
Values in parts per million (ppm) except total iron (in weight percent) and Fe/Mn ratios; ±  = estimate (in ppm and weight percent)





































Trace and Selected Minor Element Concentrations Ratio
Cat. Obsidian Source
Number Zn Ga Rb Sr Y Zr Nb Ba l i Mn EeA"' Fe/Mn (Chemical Tvne)
JerSpr-34 37 13 154 108 20 166 18 624 nm nm nm 30 Unknown C
±6 ±3 ±4 ±3 ±3 ±4 ±3 ±13
JerSpr-35 43 16 162 103 21 166 20 601 nm nm nm 28 Unknown C
±6 ±3 ±4 ±3 ±3 ±4 ±3 ±13
JerSpr-36 43 16 141 121 19 162 13 809 nm nm nm 29 Unknown C
±6 ±3 ±4 ±3 ±3 ±4 ±3 ±13
JerSpr-37 51 14 187 20 22 137 31 20 749 440 .96 21 Saline Range
±5 ±3 ±4 ±3 ±3 ±4 ±3 ±12 ±16 ±11 ±.10 (Queen Impostor)
JerSpr-38 47 20 137 119 15 160 14 759 nm nm nm 31 Unknown C
±6 ±3 ±4 ±3 ±3 ±4 ±3 ±14
JerSpr-39 60 25 149 128 17 165 15 799 nm nm nm 30 Unknown C
±6 ±3 ±4 ±3 ±3 ±4 ±3 ±14
JerSpr-40 51 15 151 132 19 170 15 767 nm nm nm 29 Unknown C
±5 ±3 ±4 ±3 ±3 ±4 ±3 ±14
JerSpr-41 49 16 146 128 18 167 15 788 nm mn nm 30 Unknown C
±6 ±3 ±4 ±3 ±3 ±4 ±3 ±14
JerSpr-42 58 21 149 128 18 174 18 809 nm nm nm 29 Unknown C
±6 ±3 ±4 ±3 ±3 ±4 ±3 ±15
JerSpr-43 49 13 144 127 18 167 17 772 nm nm nm 29 Unknown C
±6 ±3 ±4 ±3 ±3 ±4 ±3 ±15
Values in parts per million (ppm) except total iron (in weight percent) and Fe/Mn ratios; ± =  estimate (in ppm and weight percent)





































Trace and Selected Minor Element Concentrations Ratio
Cat. Obsidian Source
Number Zn Ga Rb Sr Y Zr Nb Ba l i Mn Fe/Mn (Chemical Tvne)
JerSpr-44^ 51 20 164 55 21 133 24 321 mn nm nm nm Airfield Canyon
±7 ±4 ±4 ±3 ±3 ±4 ±3 ±14
JerSpr-45 65 15 155 110 23 163 21 625 nm nm nm 31 Unknown C
±7 ±4 ±5 ±3 ±3 ±4 ±3 ±17
JerSpr-46 55 15 147 130 17 169 14 767 nm nm nm 31 Unknown C
±6 ±3 ±4 ±3 ±3 ±4 ±3 ±14
JerSpr-47 43 15 180 62 23 130 19 282 nm nm nm 27 Airfield Canyon
±6 ±3 ±4 ±3 ±3 ±4 ±3 ±13
JerSpr-48 56 15 133 112 15 152 16 818 nm run run 31 Unknown C
±6 ±3 ±4 ±3 ±3 ±4 ±3 ±14
JerSpr-49 50 17 139 120 17 162 17 794 nm nm nm 30 Unknown C
±6 ±3 ±4 ±3 ±3 ±4 ±3 ±13
JerSpr-50 52 13 145 130 18 165 17 798 nm nm run 29 Unknown C
±6 ±3 ±4 ±3 ±3 ±4 ±3 ±14
JerSpr-51 55 17 170 57 23 130 21 298 nm nm nm 28 Airfield Canyon
±6 ±3 ±4 ±3 ±3 ±4 ±3 ±14
JerSpr-52 46 17 151 131 18 175 19 794 nm nm nm 29 Unknown C
±6 ±3 ±4 ±3 ±3 ±4 ±3 ±13
JerSpr-53 48 16 170 61 21 127 21 287 nm nm nnr 27 Airfield Canyon
±5 ±3 ±4 ±3 ±3 ±4 ±3 ±13
Values in parts per million (ppm) except total iron (in weight percent) and Fe/Mn ratios; ± = estimate (in ppm and weight percent)


















































Values in parts per million (ppm) except total iron (in weight percent) and Fe/Mn ratios; ±  = estimate (in ppm and weight percent) ^
o f  x-ray counting uncertainty and regression fitting error at 300 and 600 (*) seconds livetime; nm =  not measured.
Zn Ga Rb Sr Y Zr Nb Ba Ti Mn Fe,Q3^ Fe/Mn ( Chemical Tvne)
49 17 154 109 21 165 20 662 nm nm nm 32 Unknown C
±6 ±3 ±4 ±3 ±3 ±4 ±3 ±13
47 13 169 57 24 123 21 296 nm nm nm 26 Airfield Canyon
±6 ±3 ±4 ±3 ±3 ±4 ±3 ±13
49 13 140 127 16 162 17 778 nm nm nm 28 Unknown C
±6 ±3 ±4 ±3 ±3 ±4 ±3 ±13
42 15 135 123 16 158 15 754 nm nm nm 29 Unknown C
±6 ±3 ±4 ±3 ±3 ±4 ±3 ±14
60 16 149 129 19 173 20 813 nm nm nm 30 Unknown C
±6 ±3 ±4 ±3 ±3 ±4 i3 ±15
53 21 148 132 14 164 16 761 nm nm nm 30 Unknown C
±6 ±3 ±4 ±3 ±3 ±4 ±3 ±16
52 17 152 132 19 171 15 788 nm nm nm 29 Unknown C
±6 ±3 ±4 ±3 ±3 ±4 ±3 ±15
52 14 151 132 17 165 17 776 nm nm nm 29 Unknown C
±6 ±3 ±4 ±3 ±3 ±4 ±3 ±15
55 20 137 123 17 161 21 795 nm nm nm 28 Unknown C
±7 ±3 ±4 ±3 ±3 ±4 ±3 ±16
48 13 142 129 16 162 17 817 nm nm nm 28 Unknown C




































Trace and Selected Minor Element Concentrations Ratio
Cat. Obsidian Source
Number Zn Ga Rb Sr Y Zr Nb Ba Ti Mn Fe/Mn (Chemical Tvne)
JerSpr-64 37 14 154 108 22 159 19 629 nm nm nm 29 Unknown C
±7 ±3 ±4 ±3 ±3 ±4 ±3 ±14
JerSpr-65 46 15 141 123 15 159 18 790 nm nm nm 29 Unknown C
±6 ±3 ±4 ±3 ±3 ±4 ±3 ±14
JerSpr-66 48 12 165 58 22 123 20 300 nm nm nm 27 Airfield Canyon
±6 ±3 ±4 ±3 ±3 ±4 ±3 ±13
JerSpr-67 49 17 185 62 21 127 19 267 nm nm nm 27 Airfield Canyon
±6 ±3 ±4 ±3 ±3 ±4 ’ ±3 ±14
JerSpr-68 50 16 147 128 16 166 17 815 nm nm nm 29 Unknown C
±6 ±3 ±4 ±3 ±3 ±4 ±3 ±14
JerSpr-69 48 13 146 129 17 167 13 818 nm nm nm 30 Unknown C
±6 ±3 ±4 ±3 ±3 ±4 ±3 ±15
JerSpr-70 47 15 177 59 22 122 22 269 nm nm nm 27 Airfield Canyon
±6 ±3 ±4 ±3 ±3 ±4 ±3 ±14
JerSpr-71 51 15 170 88 23 145 17 563 nm nm nm 31 Obsidian Butte
±7 ±4 ±5 ±3 ±3 ±4 ±3 ±16
JerSpr-72 48 17 148 130 17 164 13 812 run nm mn 29 Unknown C
±6 ±3 ±4 ±3 ±3 ±4 ±3 ±15
JerSpr-73 44 11 138 120 18 159 17 805 nm nm nm 28 Unknown C
±7 ±4 ±4 ±3 ±3 ±4 ±3 ±15
Values in parts per million (ppm) except total iron (in weight percent) and Fe/Mn ratios; ±  =  estimate (in ppm and weight percent)





































Trace and Selected Minor Element Concentrations Ratio
Cat. Obsidian Source
Number Zn Ga Rb Sr Y Zr Nb Ba l i Mn Fe/Mn (Chemical Tvne)
JerSpr-74 53 18 147 125 17 158 19 806 nm nm nm 30 Unknown C
±7 ±4 ±4 ±3 ±3 ±4 ±3 ±16
SumSpr-1 49 20 158 129 18 171 16 795 irni nm nm 28 Unknown C
±6 ±3 ±4 ±3 ±3 ±4 ±3 ±15
SumSpr-2 72 14 187 121 28 162 19 550 nm nm nm 25 Unknown C
±6 ±3 ±4 ±3 ±3 ±4 ±3 ±14
SumSpr-3 67 17 189 125 29 160 26 633 nm nm nm 24 Unknown C
±6 ±3 ±4 ±3 ±3 ±4 ±3 ±14
SumSpr-4 45 13 156 123 20 166 18 767 nm nm nm 27 Unknown C
±6 ±3 ±4 ±3 ±3 ±4 ±3 ±14
SumSpr-5 46 18 158 123 20 174 14 792 nm nm run 30 Unknown C
±6 ±3 ±4 ±3 ±3 ±4 ±3 ±15
SumSpr-7 39 14 146 118 16 156 15 702 nm nm nm 28 Unknown C
±6 ±3 ±4 ±3 ±3 ±4 ±3 ±13
SumSpr-8 64 18 193 125 29 165 24 583 nm nm nm 24 Unknown C
±5 ±3 ±4 ±3 ±3 ±4 ±3 ±13
SumSpr-9 48 19 325 6 40 102 32 11 nm nm nm 13 Montezuma Range
±6 ±3 ±5 ±3 ±3 ±4 ±3 ±12
SumSpr-10 196 24 184 7 85 977 60 0 nm nm nm nm Tubb Spring
±8 ±4 ±4 ±3 ±4 ±7 ±3 ±25
Values in parts per million (ppm) except total iron (in weight percent) and Fe/Mn ratios; ±  =  estimate (in ppm and weight percent)
















































Zn Ga Rb Sr Y Zr Ba Ti Mn Fe/Mn (Chemical Tvne)
42 18 150 120 19 158 15 799 nm nm nm 29 Unknown C
±6 ±3 ±4 ±3 ±3 ±4 ±3 ±14
78 20 199 122 30 160 25 567 nm nm mn 26 Unknown C
±7 ±4 ±5 ±3 ±3 ±4 ±3 ±15
210 25 179 7 90 951 68 0 mn nm nm 26 Tubb Spring
±7 ±4 ±4 ±3 ±4 ±7 ±3 ±12
45 14 153 97 20 148 17 617 nm nm nm 30 Unknown C
±6 ±3 ±4 ±3 ±3 ±4 ±3 ±13
45 16 148 111 16 148 17 769 nm run nm 29 Unknown C
±6 ±3 ±4 ±3 ±3 ±4 ±3 ±15
52 15 148 120 20 156 17 812 nm nm nm 30 Unknown C
±7 ±4 ±4 ±3 ±3 ±4 ±3 ±17
41 17 146 113 17 154 18 817 nm nm nm 30 Unknown C
±6 ±3 ±4 ±3 ±3 ±4 ±3 ±14
46 17 157 121 18 159 16 838 nm nm nm 29 Unknown C
±6 ±3 ±4 ±3 ±3 ±4 ±3 ±15
51 15 151 117 17 156 19 798 nm nm nm 28 Unknown C
±5 ±3 ±4 ±3 ±3 ±4 ±3 ±13
47 15 141 109 18 149 17 752 nm nm nm 29 Unknown C
±6 ±3 ±4 ±3 ±3 ±4 ±3 ±13
Values in parts per million (ppm) except total iron (in weight percent) and Fe/Mn ratios; ±  -  estimate (in ppm and weight percent)





































Trace and Selected M inor Elem ent Concentrations Ratio
Cat. Obsidian Source
Number Zn Rb Sr Y Zr Nb Ba Ti Mn Fe/Mn (Chemical Tvnel
BmCrk-3 49 14 169 54 23 117 23 321 nm nm nm 26 Airfield Canyon
±6 ±3 ±4 ±3 ±3 ±4 ±3 ±14
BmCrk-4 44 13 168 84 21 144 21 491 nm nm nm 29 Obsidian Butte
±6 ±3 ±4 ±3 ±3 ±4 ±3 ±13
BmCrk-5 129 23 176 4 64 698 50 0 nm nm mn 27 Dead Horse Flat
±6 ±3 ±4 ±3 ±3 ±5 ±3 ±15
BmCrk-6 41 11 161 80 21 138 20 454 nm nm mn 31 Obsidian Butte
±6 ±3 ±4 ±3 ±3 ±4 ±3 ±13
BmCrk-8 49 20 150 116 15 151 14 766 nm nm nm 29 Unknown C
±6 ±3 ±4 ±3 ±3 ±4 ±3 ±13
BmCrk-9 50 22 305 6 42 94 33 0 nm nm m 15 Montezuma Range
±6 ±3 ±5 ±3 ±3 ±4 ±3 ±15
BmCrk-10 43 16 142 110 14 143 15 769 nm nm nm 29 Unknown C
±6 ±3 ±4 ±3 ±3 ±4 ±3 ±14
BmCrk-11 47 14 154 124 19 158 16 796 mn nm mn 29 Unknown C
±6 ±3 ±4 ±3 ±3 ±4 ±3 ±15
BmCrk-12 52 13 167 83 21 139 23 492 nm nm nm 29 Obsidian Butte
±5 ±3 ±4 ±3 ±3 ±4 ±3 ±13
BmCrk-13 47 17 148 120 17 161 13 817 nm nm nm 29 Unknown C
±6 ±3 ±4 ±3 ±3 ±4 ±3 ±15
Values in parts per million (ppm) except total iron (in weight percent) and Fe/Mn ratios; ±  =  estimate (in ppm and weight percent)





































Trace and Selected M inor Elem ent Concentrations Ratio
Cat. Obsidian Source
Number Zn Ga Rb Sr Y Zr Nb Ba Ti Mn Fe/Mn (Chemical Tvne)
BmCrk-14 46 21 301 6 39 106 32 0 nm nm nm 14 Montezuma Range
±6 ±3 ±5 ±3 ±3 ±4 ±3 ±15
BmCrk-15 44 17 154 102 20 151 20 663 nm nm nm 31 Unknown C
±6 ±3 ±4 ±3 ±3 ±4 ±3 ±14
BmCrk-16 52 12 140 108 16 146 17 843 nm nm nm 29 Unknown C
±6 ±4 ±4 ±3 ±3 ±4 ±3 ±15
BmCrk-17 80 17 259 5 46 215 54 nm nm nm nm 15 Stonewall Flat
±6 ±3 ±5 ±3 ±3 ±4 ±3
BmCrk-18 59 16 326 7 40 100 40 nm nm nm nm 14 Montezuma Range
±7 ±4 ±5 ±3 ±4 ±4 ±3
BmCrk-19 187 30 168 6 83 913 64 0 1394 1429 4.04 26 Tubb Spring
±8 ±4 ±4 ±3 ±4 ±7 ±3 ±13 ±26 ±14 ±.10
BmCrk-20 47 18 168 88 21 142 20 477 nm nm nm 29 Obsidian Butte
±7 ±3 ±4 ±3 ±3 ±4 ±3 ±15
BmCrk-21 195 21 172 7 84 918 63 12 1440 1413 4.06 27 Tubb Spring
±8 ±4 ±4 ±3 ±4 ±7 ±3 ±12 ±26 ±13 ±.10
BmCrk-22 48 20 143 120 16 151 17 761 nm nm nm 28 Unknown C
±6 ±3 ±4 ±3 ±3 ±4 ±3 ±16
BmCrk-23 50 15 154 122 18 162 18 835 nm lun nm 29 Unknown C
±7 ±4 ±4 ±3 ±3 ±4 ±3 ±16
Values in parts per million (ppm) except total iron (in weight percent) and Fe/Mn ratios; ± = estimate (in ppm and weight percent)




































Trace and Selected Minor Element Concentrations Ratio
Cat. Obsidian Source
Number Zn Ga Rb Sr Y Zr Nb Ba l i Mn Fe/Mn (Chemical Tvne)
BmCrk-24 54 18 167 83 21 139 18 433 nm nm nm 28 Obsidian Butte
±6 ±3 ±4 ±3 ±3 ±4 ±3 ±15
BmCrk-25 47 18 323 5 43 96 32 0 nm nm nm 14 Montezuma Range
±8 ±4 ±5 ±4 ±4 ±4 ±3 ±19
BmCrk-26 48 11 143 114 18 144 18 753 nm nm nm 29 Unknown C
±7- ±4 ±4 ±3 ±3 ±4 ±3 ±17
BmCrk-27 49 18 173 56 23 125 23 294 nm nm nm 27 .Airfield Canyon
±6 ±3 ±4 ±3 ±3 ±4 ±3 ±13
BmCrk-28 92 19 205 127 26 178 22 564 nm nm nm 24 Unknown C
±7 ±4 ±5 ±4 ±4 ±4 ±3 ±18
BmCrk-29 69 17 147 114 15 164 17 670 nm nm nm 28 Unknown C
±8 ±5 ±5 ±4 ±4 ±4 ±3 ±21
IndSpr-1 41 13 192 72 23 220 21 589 nm nm nm 37 Shoshone Mountain
±6 ±3 ±4 ±3 ±3 ±4 ±3 ±13
IndSpr-2 189 29 168 6 81 986 64 0 1300 1439 4.03 27 Tubb Spring
±6 ±3 ±4 ±3 ±3 ±6 ±3 ±15 ±23 ±13 ±.10
IndSpr-3 187 20 172 5 85 1002 62 0 1313 1331 3.85 27 Tubb Spring
±7 ±3 ±4 ±3 ±4 ±6 ±3 ±15 ±22 ±13 ±.10
IndSpr-4 42 17 168 54 25 132 18 311 nm nm nm 26 Airfield Canyon
±7 ±3 ±4 ±3 ±3 ±4 ±3 ±14
Values in parts per million (ppm) except total iron (in weight percent) and Fe/Mn ratios; ±  =  estimate (in ppm and weight percent)

































Number Zn Ga Rb Sr Y Zr Nb Ba Ti Mn Fe/Mn (Chemical Tvne)
358-4 38 9 147 119 16 159 16 827 nm nm nm 29 Unknown C
±6 ±3 ±4 ±3 ±3 ±4 ±3 ±13
457a 47 18 167 130 14 173 19 828 nm nm mn 29 Unknown C
±7 ±4 ±5 ±3 ±3 ±4 ±3 ±17
457b 197 25 194 5 90 993 67 0 1219 1304 3.77 27 Tubb Spring
±10 ±5 ±5 ±6 ±4 ±9 ±3 ±15 ±29 ±15 ±.10
458-1 46 16 204 81 25 217 24 749 nm mn mn 39 Shoshone Mounta
±6 ±3 ±4 ±3 ±3 ±4 ±3 ±15
462 43 13 172 86 20 142 19 506 nm mn mn 28 Obsidian Butte
±6 ±3 ±4 ±3 ±3 ±4 ±3 ±13
465-3 42 14 205 42 34 149 22 290 nm mn nm 45 Kane Spring
±6 ±3 ±4 ±3 ±3 ±4 ±3 ±12
466 44 16 180 91 25 148 21 521 nm nm nm 29 Obsidian Butte
±6 ±3 ±4 ±3 ±3 ±4 ±3 ±15
474-1 176 25 192 5 95 1065 68 0 1035 1053 3.59 32 Dead Horse Flat
±7 ±3 ±4 ±4 ±3 ±7 ±3 ±15 ±20 ±12 ±.10 (Silent Canyon)
476-4 204 28 196 6 92 1105 70 0 1013 933 3.11 32 Dead Horse Flat
±7 ±3 ±4 ±3 ±3 ±7 ±3 ±15 ±21 ±13 ±.10 (Silent Canyon)
477-2 173 30 184 6 89 1030 64 nm 1047 1079 3.58 31 Dead Horse Flat
±6 ±3 ±4 ±3 ±3 ±6 ±3 ±21 ±12 ±.10 (Silent Canyon)
Values in parts per million (ppm) except total iron (in weight percent) and Fe/Mn ratios; ±  =  estimate (in ppm and weight percent)


































Number Zn Ga Rb Sr Y Zr Nb Ba l i Mn Fe/Mn ('Chemical Tvne)
479 50 15 161 124 13 164 19 749 nm nm nm 29 Unknown C
±7 ±4 ±5 ±3 ±3 ±4 ±3 ±16
479-1 198 19 196 7 91 1100 68 nm 1068 1020 3.39 32 Dead Horse Flat
±8 ±4 ±4 ±3 ±4 ±8 ±3 ±23 ±13 ±.10 (Silent Canyon)
480-2 47 16 158 128 18 167 17 851 nm nm nm 29 Unknown C
±6 ±3 ±4 ±3 ±3 ±4 ±3 ±13
480-3 196 29 196 8 94 1099 66 nm 981 955 3.09 32 Dead Horse Flat
±7 ±3 ±4 ±3 ±4 ±7 ±3 ±23 ±13 ±.10 (Silent Canyon)
480-4 222 2 210 8 95 1159 76 nm 945 998 3.26 32 Dead Horse Flat
±9 ±4 ±5 ±3 ±4 ±9 ±3 ±24 ±13 ±.10 (Silent Canyon)
533-1 197 24 189 6 90 1028 66 nm 993 1042 3.45 31 Dead Horse Flat
±7 ±3 ±4 ±3 ±4 ±7 ±3 ±21 ±12 ±.10 (Silent Canyon)
535-1 40 13 160 44 22 126 30 149 671 550 .94 16 Saline Range
±6 ±3 ±4 ±3 ±3 ±4 ±3 ±13 ±17 ±12 ±.10 (Variety 2)
536-6 213 27 200 7 95 1113 70 nm 901 905 3.00 31 Dead Horse Flat
±7 ±3 ±4 ±3 ±4 ±8 ±3 ±21 ±12 ±.10 (Silent Canyon)
537-1 180 28 194 7 90 1069 70 nm 1000 1015 3.37 32 Dead Horse Flat
±6 ±3 ±4 ±3 ±3 ±6 ±3 ±20 ±12 ±.10 (Silent Canyon)
540 39 16 156 127 18 165 15 837 nm mn nm 30 Unknown C
±6 ±3 ±4 ±3 ±3 ±4 ±3 ±13
Values in parts per million (ppm) except total iron (in weight percent) and Fe/Mn ratios; ±  =  estimate (in ppm and weight percent)






























Trace and Selected Minor Element Concentrations Ratio
Obsidian Source
Number Zn Ga Rb Sr Y Zr Nb Ba Ti Mn Fe/Mn (Chemical Tvne)
541-1 168 25 187 5 89 1103 65 nm 1004 1032 3.41 32 Dead Horse Flat
±6 ±3 ±4 ±3 ±3 ±6 ±3 ±20 ±12 ±.10 (Silent Canyon)
544-47 199 20 198 7 95 1102 71 nm 1080 1065 3.50 31 Dead Horse Flat
±8 ±4 ±5 ±3 ±4 ±8 ±3 ±22 ±13 ±.10 (Silent Canyon)
547-1 47 13 169 86 20 148 19 532 nm nm nm 28 Obsidian Butte
±5 ±3 ±4 ±3 ±3 ±4 ±3 ±13
550-7 198 28 184 5 87 1056 67 nm 1007 1029 3.43 31 Dead Horse Flat
±7 ±3 ±4 ±4 ±3 ±7 ±3 ±21 ±12 ±.10 (Silent Canyon)
557-1 223 23 195 6 97 1135 73 nm 901 966 3.17 32 Dead Horse Flat
±8 ±4 ±5 ±3 ±4 ±9 ±3 ±23 ±13 ±.10 (Silent Canyon)
559-6 188 22 195 6 96 1117 70 nm 1104 1020 3.38 32 Dead Horse Flat
±7 ±3 ±4 ±3 ±4 ±7 ±3 ±21 ±12 ±.10 (Silent Canyon)
561-2 40 17 171 84 24 145 22 496 nm nm nm 28 Obsidian Butte
±6 ±3 ±4 ±3 ±3 ±4 ±3 • ±13
562-4 52 17 177 22 20 127 30 nm nm nm nm 11 Queen
±6 ±3 ±4 ±3 ±3 ±4 ±3
563-23 165 29 179 6 88 987 61 nm nm nm nm 32 Dead Horse Flat
(patinated) ±6 ±3 ±4 ±3 ±3 ±6 ±3 (Silent Canyon)
1050-1 48 13 162 103 21 158 17 693 nm nm nm 30 Unknown C
±6 ±3 ±4 ±3 ±3 ±4 ±3 ±14
Values in parts per million (ppm) except total iron (in weight percent) and Fe/Mn ratios; ±  =  estimate (in ppm and weight percent)

































Trace and Selected M inor Elem ent Concentrations Ratio
Cat. Obsidian Source
Number Zn Ga Rb Sr Y Zr Nb Ba l i Mn ESzQ/ Fe/Mn (Chemical Tvnel
1060-1 220 26 198 6 96 1109 69 nm 1035 1040 3.38 31 Dead Horse Flat
±8 ±4 ±5 ±3 ±4 ±8 ±3 ±23 ±13 ±.10 (Silent Canyon)
1072-1 67 22 181 23 18 133 31 nm nm nm nm 12 Queen
±7 ±4 ±5 ±3 ±3 ±4 ±3
1208-1 40 17 172 84 20 142 22 511 nm nm nm 30 Obsidian Butte
±6 ±3 ±4 ±3 ±3 ±4 ±3 ±13
1211-1 50 18 147 120 16 163 16 830 nm nm nm 29 Unknown C
±5 ±3 ±4 ±3 ±3 ±4 ±3 ±14
1230-1 66 16 194 21 23 135 33 nm nm nm nm 12 Queen
±7 ±4 ±5 ±3 ±3 ±4 ±3
1313-1 69 19 198 125 25 177 20 604 nm nm nm 30 Unknown C
±7 ±4 ±5 ±3 ±3 ±4 ±3 ±17
1321-1 51 17 153 125 15 165 18 812 nm nm nm 29 Unknown C
±6 ±3 ±4 ±3 ±3 ±4 ±3 ±16
2000 39 16 214 84 25 222 25 640 nm nm nm 36 Shoshone Mountain
±8 ±4 ±5 ±3 ±3 ±4 ±3 ±17
2003-4 47 18 151 130 17 164 16 856 nm nm nm 28 Unknown C
±6 ±3 ±4 ±3 ±3 ±4 ±3 ±14
2003-5 44 14 155 100 21 162 17 673 nm mn nm 29 Unknown C
±6 ±3 ±4 ±3 ±3 ±4 ±3 ±13
Values in parts per million (ppm) except total iron (in weight percent) and Fe/Mn ratios; ±  =  estimate (in ppm and weight percent)




























Trace and Selected M inor Elem ent Concentrations Ratio
Cat. Obsidian Source
Number Zn Ga Rb Sr Y Zr Nb Ba l i Mn Fe/Mn (Chemical Tvnel
2004a 48 14 154 127 18 165 17 805 nm lun nm 29 Unknown C
±6 ±3 ±4 ±3 ±3 ±4 ±3 ±14
2004b 47 19 149 120 17 160 16 800 nm mn nm 29 Unknown C
±6 ±3 ±4 ±3 ±3 ±4 ±3 ±14
2004c 52 18 161 130 17 172 15 782 nm nm nm 29 Unknown C
±6 ±3 ±4 ±3 ±3 ±4 ±3 ±15
2004d 47 19 157 133 19 166 17 821 nm nm run 27 Unknown C
±6 ±3 ±4 ±3 ±3 ±4 ±3 ±15
2004-5 42 10 141 114 15 154 13 705 nm run mn 29 Unknown C
±6 ±3 ±4 ±3 ±3 ±4 ±3 ±13
2004-7 55 17 158 124 17 164 17 791 nm nm nm 28 Unknown C
±5 ±3 ±4 ±3 ±3 ±4 ±3 ±14
2008-2 43 10 153 122 16 163 17 804 nm nm nm 28 Unknown C





Values in parts per million (ppm) except total iron (in weight percent) and Fe/Mn ratios; ±  -  estimate (in ppm and weight percent)
o f  x-ray counting uncertainty and regression fitting error at 300 and 600 (*) seconds livetime; nm = not measured. O NO N
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